Historic,  archived  document 


Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


UNITED  STATES  DEPARTMENT  OF  AGR&Ulff SJRE 

3UVU  CONSERVATION  SERVICE 

VVASK  NGTON,  C.  C- 


| 

7  r 


HYDROLGGIC  STUDIES 


COMPILATION  OF 
RAINFALL  AND  RUN-OFF  DATA  FROM  THE  WATERSHEDS 

OF  THE 

ARK.-LA.-EAST  TEXAS  SANDY  LANDS 
CONSERVATION  EXPERIMENT  STATION 
TYLER,  TEXAS 

1931-39 


U  S.  DEPT.  OF  AGRICULTURE 
NATIONAL  AGRICULTURAL  LI  BRARY 

RF/TiVED 

AUG    *  197? 

PROP!'  "  orCT!ON 

CURREM  i  ^u.uhl  RECORDS 


Prepared  in  cooperation 
with 

The  Texas    Agricultural  Experiment  Station 


Office  of  Research 
S.CS-TiMl 


UNITED  STATES  DEPARTllENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
Wa  shingt  on ,  D .  C . 


HXDROLOGIC  STUDIES 


COMPILATION  OF 
RAINFALL  AND  RUN-OFF  DATA  FROM  :FKE  WATERSHEDS 

OF  THE 

ARK. -LA. -EAST  TEXAS  SANDY  LANDS 
CONSERVATION  EXPERIIISNT  STATION 
TYLER,  TEXAS 

1931-39 


By 


0.  C.  Word,  Jr.  "v 
Associate  Agricultural  Engineer  \  ' 

Tyler,  Texas  .  \, 


Prepared  in  cooperation 
with 

The  Texas  Agricultural  Experiment  Station 
under  the  direction  of 
C.  E.  Raraser 
Chief,  Hydrologic  Division 


Office  of  uesearch 
SCS-TP-41 
June  1941 


c 


CONTENTS 

Page 

The  station   1 

Acknowledgement  s   1 

Physical  characteristics   2 

Watersheds  -  their  history  and  description   2 

Wooded  watershed  No.  3   2 

Cultivated  watershed  No.  4   3 

Strip-cropped  watershed  No.  5   4 

Instrumentation   5 

Rain  gages   5 

Par  shall  flumos   7 

Ramser  silt  samplers   V 

Compilation  of  data,  methods   8 

Description  of  wooded  v;atershed  No.  3  (Appendix  A)   10 

Maps  

Compilation  of  data,  records  


TABLES 


No.  Page 

1.  Recording  rain  gages   6 

2.  Wooded  watershed,  stand  table   14 

5.  Wooded  watershed,  growth  rate   15 

4.  Wooded  watershed,  surface  condition.,   21 

5.  Wooded  watershed,  forest  inventory   21 

6.  Wooded  watershed,  rainfall,  run-off  and  soil 

loss  summary   21 


PLATES 


I  Run-off  measuring  equipment,  wooded  water shed 

No.  3  

II  Run-off  measuring  equipment,  cultivated,  water- 

shed No.  4  

III  Run-off  measuring  equipment,  cultivated  water- 

shed No.  4  

IV  Cultivated  watershed  No.  4  

V  Run-off  measuring  equipraent,  strip-cropped 

watershed  No  .  5 .  

VI  Strip-cropped  watershed  No.  5  

VII  Wooded  watershed,  area  retired  from  cultivation 

VIII  Wooded  watershed,  red  cedar  trees  in  cemetery.. 

IX  Wooded  watershed,  brush  growth  

X  Wooded  watershed,  scattered  large  trees  

FIGURES 


1.  Map  of  the  Conservation  Experiment  Station  

2.  Soil  map  of  the  Conservation  Experiment  Station 

3.  Map  of  wooded  watershed  No.  3  

4.  Map  of  cultivated  watershed  No.  4  

5.  Map  of  strip  cropped  watershed  No.  5  


* 


REPORT  ON  HYDROLOG-IC  INVESTIGATIONS  ON  SLIALL  WATERSHEDS 
AT  THE  SOIL  CONSERVATION  EXPERIMENT  STATION, 
SOIL  CONSERVATION  SERVICE,  TYLER,  TEXAS 

I .      The  Experiment  Stc.tion 

The  Soil  and  Nater  Conservation  Experiment  Station, 
located  about  10  miles  northwest  of  Tyler,  was  established 
in    1930.    Nork  on  the  station  v;as  cooperative  between  the 
Bureau  of  Chemistry  and  Soils  and  the  Bureau  of  Agricultural 
Engineering  of  the  U.  S.  Department  of  Agriculture  and  the 
Texas  Agricultural  Experiment  Station,  College  Station,  Texas. 
In  April  1955  the  activities  of  the  Department  of  Agriculture 
on  this  station  were  assigned  to  the  Soil  Conservation  Service 
It  is  generally  regarded  that  this  station  serves,  an  area 
of  approximately  S3  million  acres  in  southwestern  Arkansas, 
northwestern  Louisiana,  and  in  eastern  Texas. 

Ac kn owl e d gment  is  made  to  C.  E.  Ramser  for  locating 
the  watersheds  and  for  early  direction  of  the  work.  The 
installation  of  the  equipment  and  the  collection  of  the  early 
basic  records  were  done  by  R.  7/,  Baird.    During  1935  ana  the 
early  part  of  1937,  collection  of  the  records  was  in  charge 
of  S.  J.  llech.    He  was  assisted  by  J.  C.  Archer  who  has  had 
intimate  knowledge  of  the  work  and  the  areas  from  the  begin- 
ning of  the  records.    Since  April  1937  the  author  has  been 
in  charge  of  the  operation  of  the  water sheds. 
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The  instructions  for  compiling,  tabulating,  and  presenting 
the  data  were  prepared  "by  Us,  D.  Potter  and  L.  L.  Earrold  of  the 
Washington  office,  Kydrologic  Division,  Soil  Conservation  Service, 
and  the  data  were  reviewed  by  then  before  publication.    The  conpil 
tion  work  in  the  field  was  initiated  by  V;.  D.  Potter. 
I I .    Physical  Characteristics  of  the  Station 

The  Arkansas-Louisiana-East  Texas  Sandy  Lands  Soil  and 
Water  Conservation  Experiment  Station  utilizes  a  part  of  the 
455-acre  tract  of  the  Texas  Agricultural  Experiment  Substation 
No.  2. 

The  topography  is  gently  rolling  to  hilly.    The  principal 
soils  are  fine  sandy  loans  with  the  Kirvin,  Jfccogdoches,  and 
Bowie  series  predominating  but  with  Hannahatchie,  Susquehanna, 
Norfolk,  Bibb,  and  Orangeburg  represented. 
Ill t    Description  and  History  of  each  Yfatershed 

This  report  is  chiefly  concerned  with  three  watersheds, 
Nos.  3,  4,  and  5. 

wooded  watershed  No.  3  has  an  area  of  7.94  acres  and  an 
average  slope  of  approximately  7.5  percent.    The  size  and  shape 
have  not  been  altered  since  the  boundaries  were  established  in 
1932,  the  only  changes  occurring  being  the  natural  increase  in 
the  size  of  the  trees  and  the  increase  in  the  density  of  the 
understory.    A  small  amount  of  grazing  was  permitted  in  the 
past  but  has  nor:  been  discontinued.    A  very  small  portion  of  the 
area  on  which  a  cemetery  had  been  located  was  burned  in  ] 938. 


Figure  3  is  a  contour  nap  shoving  the  size,  shape,  and 
the  topography  of  the  watershed. 

A  detailed  description  of  the  vegetative  cover,  together 
with. a  stand  count  and  forest  inventory  for  this  watershed,  is 
given  in  Appendix  A  of  this  report. 

Unterraced  cultivated  watershed  No,  4  is  a  badly  gullied 
area  with  an  average  slope  of  7.5  percent.    This  land  has  been 
under  measurement  since  July  1930  and  has  been  treated  always  wit 
the. same  cropping  plan  used  for  a  large  part  of  the  terraced 
fields  on  the  station.    Until  1939  the  boundaries  of  this  fan- 
shaped  v-atershed,  for  the  most  part,  were  the  natural  divides 
along  the  sides,  with  a  terraced  area  above  limiting  the  extent 
of  its  slope  and  area.    Gully  formations  near  the  upper  ends  of 
the  'Watershed  tended  to  divert  from  the  watershed  a  small  part 
of  the  drainage  from  time  to  time,    '.hen  these  gullies  had 
developed  in  depth  to  such  an  extent  that  their  inclusion  in  the 
area  became  difficult,  the  water  .was  allowed  to  drain  outside 
the  watershed  boundaries  and  the  area  served  by  the  gaging  sta- 
tion was  reduced  accordingly.    This  accounts  for  the  changes  in 
the  drainage  areas  shown  up  to  1959.    In  March  1939  levees  were 
constructed  along  each  side  to  fix  the  permanent  boundaries  and 
to  enclose  its  present  area  of  5.05  acres. 
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Uhen  first  placed  under  measurement  "the  two  larger 
gullies  near  the  middle  of  the  watershed  were  somewhat  protected 
by  a  gro'.vth  of  brush.    This  protection  was  augmented  to  a  limited 
extent  by  temporary  brush  dams  constructed  during  the  summer  of 

1930,  and  later  by  a  small  amount  of  sodding.  All  cultural  prac- 
tices have  been  conducted  on  the  approximate  contour,  but  during 

1931,  1932,  1933,  and  1934  farming  across  these  gullies  was  not 
practiced  except  at  strategic  points.    During  the  fall  of  1935 
the  brush  was  cleared  from  the  gully  banks  and  since  most  of  the 
temporary  dams  had  been  obliterated,  the  gully  banks  were  plowed 
in  to  permit  ail  farm  implements  tc  cross  at  aLmost  every  row. 

In  1936  the  flume  and  silt  box  were  replaced  and  elevated 
slightly  from  their  original  elevations.    During  this  period  of 
rebuilding  the  records  for  the  first  six  months  of  the  year  were 
lost.    Later  a  slight  amount  of  silting  occurred  in  the  lower 
gullies. 

Figure  4  is  a  contour  nap  of  this  cultivated  watershed. 

Unterraced  cultivated  watershed  No.  5  has  been  strip- 
cropped  during  most  of  the  time  that  it  has  been  under  measure- 
ment.   This  vjatershed  is  one  on  vjhich  the  control  and  erodible 
strips  have  each  occupied  5C  percent  of  the  area  for  most  of 
the  periods. 
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As  in  the  case  of  Uatershed  No.  4,  boundaries  followed 
natural  divides  and  were  not  continuous  levees  during  early 
periods  of  the  operation  of  this  gaging  station.    Gullies  and 
cultural  practices  sometimes  permitted  a  certain  amount  of  diver- 
sion from  the  watershed,  at  which  times  the  boundaries  and  the 
area  were  altered  accordingly.    In  March  1939  continuous  levees 
were  constructed  to  fix  the  boundaries  of  the  watershed. 

Figure  5  shows  a  contour  map  of  the  strip-cropped  water- 
shed . 

IV.     In  st rument  at  ion 

A.    Rain  gages  -  Standard  and  Recording 

1«    All  recording  rain  gages  at  this  station  are 

Fergusson  type  weighing  and  recording  rain  and  snow 

i 

gages.    In  addition  to  the  recording  gages  shown  in 
Table  No.  1,  several  standard  8-inch  Weather  Bureau 
gages  are'  located  on  the  station.    Dual  installations 
of  standard  and  recording  gages  are  not  utilized  at 
all  locations,  but  stick  readings  of  the  rainfall 
collected  by  the  recording  gages  are  always  inade  and 
this  reading  used  for  the  amount  of  rainfall.  The 
recorded  data  are  utilized  for  rainfall  intensities 
and  durations. 

Since  January  1957  recording  gages  have  been  so 
located  that  they  can  best  serve  the  watersheds 
directly  without  weighting. 
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Par shall  Flumes 

1.    Par  shall  improved,  type  Venturi  flumes  are  used  for 
all  volume  and  rate  measurement s  of  run-off,  the 
stage  and  time  recorded  for  the  most  part  by  float 
type  Bristol  water- stage  recorders.    However,  run- 
off stations  4  and  5  during  the  early  periods  of 
operation  were  equipped  with  Bristol  recording 
pressure  gages. 

Ranser  Silt  Sampler 

1.    Measurements  of  soil  losses  in  run-off  water  were 
made  by  means  of  Ramser  silt  samplers  in  conjunction 
with  silt  boxes  of  varying  size,  depending  on  the 
size  of  the  watershed. 

The  run-off  water  first  passes  through  the 
Parshall  flume  where  stage  and  time  are  recorded  by 
the  instrument  on  a  12-hour  chart.    The  water  then 
discharges  into  the  silt  box  where  the  heavier 
particles  settle  out  before  the  water  passes  over 
the  rectangular  weir  at  the  end  of  the  box.    As  the 
water  flows  over  the  weir  an  aliquot  sample  is  con- 
tinuously collected  by  the  Ramser  silt  sampler. 

The  oven-dry  soil  content  of  samples  from  the 
tank  and  silt  box  is  determined  in  the  laboratory. 
The  percentage  of  dry  soil  content  of  bhe  samples 

of  s] 
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gives  the  quantity  of  dry  soil  retained  by  the  silt 
box.    The  ratio  of  quantity  of  soil  to  water  in  the 
Ramser  silt  sampler  multiplied  by  the  amount  of  water 
passing  over  the  weir  gives  the  total  amount  of  soil 
carried  away  in  suspension.    The  sum  of  these  two 
quantities  gives  the  amount  of  soil  loss  in  run-off 
water  from  the  area. 
V.    Graph  and  Tabulation  Sheets 

A  tabulation  of  rainfall  and  run-off  has  been  prepared  on 
Form  SCS-345  for  all  storms  during  the  period  of  record.  This 
tabulation  includes  watershed  sizes,  rain  gages  used  in  the  com- 
putations, and  condition  of  the  watersheds. 

The  storms  selected  for  graphic  presentation  'were  those 
where  run-off  occurred  on  at  least  one  of  the  vratersheds  and 
represent  practically  all  types  of  rainfall  during  the  periods 
covered. 

Whenever  the  record  from  the  rain  gage  in  field  "C"  was 
satisfactory  it  v/as  used  on  the  graphs.    This  gage  is  one  of  the 
oldest  gages  on  the  station  and  is  located  adjacent  to  Y.atershed 
Mo.  4-  which  lies  somewhat  between  V<atersheds  3  and  5«    As  a 
consequence,  the  record  from  this  gage  is  the  most  nearly  repre- 
sentative of  the  precipitation  on  the  three  watersheds.  V/hen 
the  field  "G"  record  'was  unsatisfactory  because  of  mechanical 
failure,  the  gage  on  Project  Ho.  4.  plots  was  used,  since  it  is 
also  one  of  the  older  locations  on  the  station  and  somewhat 
centrally  located.    The  records  from  the  latter  gage,  however, 
may  be  affected  occasionally  by  large  trees  close  by. 


The  accumulated  rainfall  graphs  reproduce  the  record 
from  the  rain  gage  charts  although  on  a  somewhat  different 
scale.    In  plotting  and  in  computing  the  rates  of  rainfall  the 
"break  points",  or  the  points  on  the  chart  where  the  rate  of 
rainfall  actually  changed,  were  utilized  rather  than  an  arbi- 
trarily selected  time  interval. 

In  preparing  the  hydrographs  of  surface  run-off,  the 
"break  points"  as  well  as  various  intermediate  points  on  the 
stage  recorder  charts  were  used.    These  were  converted  to  cubic 
feet  per  second  by  means  of  rating  tables  prepared  for  the  in- 
dividual Par shall  flumes  used. 


Description  of  <ooded  watershed^ 
Arkansas-Louisio.nci-Ih.ct  Texas  Sandy  Landa 
Conservation  Experiment  Station,  Tyler,  Texas 

April  1939 

T.  B.  McKeithon2 


The  \;ooded  watershed,  comprising  7»9^  acres,  forms  a  part 
of  the  Arkansas- Louis iana-3ast  Texas  Sandy  Lands  Conservation  Ex- 
periment Station  located  about  10  miles  northv;ect  of  Tyler,  Siaith 
County,  Texas. 

The  v/ooded  watershed,  locrted  in  the  experiment  station  as  shown 
in  figure  3»  is  situated  about  midway  on  a  long  slope  that  averages  7*5 
percent.    The  upper  portion  of  the  slope  is  cultivated  wnile  the  lower 
part  is  pastured.    The  wooded  watershed  extends  from  an  elevation  of 
approximately  118  to  lU6  feet  and  is  well  protected  from  outside  in- 
fluences. 

The  soil  is  classed  as  Kirvin  fine  sandy  loam,  with  the  average 
depth  of  the  A  horizon  varying  from  9  to  15  inches.     The  top  soil  con- 
tains a  large  amount  of  gra.vel  and  tends  to  cement  together  to  form  a 
oavenent  v.'hen  the  finer  soil  particles  are  lost  by  erosion. 

For  the  purpose  of  this  description,  the  watershed  has  been  divided 
into  five  types  based  on  the  condition  of  cover  and  nast  use  of  the  land 
as  delineated  on  map,  figure  3«    A  brief  description  of  each  type  follows: 

*The  survey  of  the  wooded  watershed  was  carried  out  by  the  Forestry 
Division,  Soil  Conservation  Service,  in  accordance  with  the  specifier tions 
of       U.  Grrstka,  Hydro  logic  Division. 

2_ 

Forestry  division,  Soil  Conservation  Service. 
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Grassland  -  l.Q^  acres 

This  area,  is  located  on  the  upr>er  side  of  the  watershed  and 
was  in  cultivation  for  many  year?  prior  to  1932.    At  that  tine  it  was 
retired  from  cultivation  and  allowed  to  reseed  naturally  to  grass. 
It  contains  an  excellent  cover  of  various  species  of  grosses  at  the 
present  time.    This  area,  serves  to  catch  soil  and  water  from  a  well- 
traveled  dirt  road  lying  above  and  adjacent  to  the  watershed  (pi.  VII). 
Cemetery  -  0.7&  acres 

This  area  has  "been  used  as  a  cemetery  since  ISU7.     It  contains 
a  scattered  stand  of  trees,  chiefly  Junip^rus  virginiana,  which  had 
"been  planted  as  markers  or  shades  for  graves.    Many  of  the  trees  are 
over  75  years  old.    The  area  has  been  subjected  to  periodic  "graveyard 
f  workings" ,  a  practice  of  hoeing  and  raking  the  grass,  weeds,  and  brush 

from  the  area,  leaving  the  soil  entirely  bare.    This  custom  was  dis- 
continued, however,  in  193&  anc*  the  ground  at  present  is  well  covered 
with  grans  and  other  vegetation  (pi.  VIII). 
Roadway  -0.25  acres 

The  road,  approximately  12  feet  wide  and  660  feet  long,  was 
conroletely  blocked  from  all  traffic  in  ^ril  1939*     It  has  not  been  used 
for  heavy  traffic  since  1935*  out  farm  implements  and  machinery  have  been 
transported  ov^r  it  since  then  preventing  the  establishment  of  any  vege- 
tation.    Sheet  erosion  is  active  since  the  roadway  is  not  on  the  contour, 
and  considerable  deposition  has  collected  at  the  foot  of  the  slope. 
Ungraded  Woodland  -  l.l6  acres 

This  area  has  never  been  subjected  to  grazing  according  to  all 

^  available  records.     It  contains  a  good  stand  of  large  timber  with  a  dense 

i 
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understory  of  reproduction,  grass,  and  herbs.     There  are  two  snail 
areas  within  this  type  which  were  desurfoced  in  1919  hut  contain  a 
frir  cover  of  grass  and  weeds  at  the  present  tine.    This  type  was 
evidently  used  as  a  parking  lot  for  wagons  and  teams  v;hen  there  were 
funeral 6  in  the  cemetery.    According  to  the  old  residents,  a  church 
was  also  located  in  the  edge  of  this  area  but  abondoned  many  years  e 
Any  effect  of  packing  of  the  soil  by  people  is  not  visible  at  the 
-oreeent  time.     (pi.  IX.) 
Grazed  woodland  -  ^«73  acres 

This  is  the  only  portion  of  the  watershed  that  has  been  sub- 
jected to  grazing.     It  was  grazed  only  in  the  period  1932-193&* 
The  str-nd  of  timber  is  comparatively  thin  with  reproduction  of  in- 
ferior species  r>redominating.     *.ind  sweep  hrs  left  bare  sr)ots  under 
nanv  of  the  larger  trees.     Large  openings  varying  ud  to  one- tenth  of 
acre  in  size  are  found  in  this  aree.  (pi.  X). 
Inventory 

A  100-percent  inventory  was  taken  of  all  trees  six-tenths  of 
an  inch  and  ov~r  diameter  breast  height  (D3H).    ]3r>ch  type  was  in- 
ventoried se-oarrtely.     The  field  v:ork  for  this  survey  was  made  durin 
the  t»eriod  o.r>ril  3~9t  1933 •     Certain  details  were  eliminated  as  only 
week  was  allotted  for  completion  of  the  work.     A  summrry  stand  table 
the  entire  woodlrnd  (table  2)  is  included  in  this  report. ^ 

^Detailed  re-nort  and  field  notes  ^re  on  file  at  the  Conservation 
Experiment  Station. 
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Growth  Rate 

As  thie  was  the  first  survey  of  the  forest  ever  made  in  thir. 
v;atershed,  growth  rate  was  determined  to  ascertain  whether  a  marked 
change  might  have  occurred  6ince  1930  an^  to  provide  an  additional 
means  of  comparison  with  other  woodlands. 

The  determination  of  growth  rate  war.  nr.de  in  pccordance  v. ith 
the  procedure  outlined  by  George  P.  Itupp.^    A  slight  variation  w-^s 
made  in  collecting  data,  as  growth  was  mer-sured  on  ICO  percent  of  the 
trees  in  the  cemetery  and  ungrazed  woodland  while  only  50  percent 
v/as  measured  for  growth  in  the  grazed  woodland  area. 

The  growth  rp.te  expressed  as  growth  percent  is  given  "by 
diameter  classes  for  the  entire  watershed  in  table  3s 


"A  simple  method  of  securing  the  technical  data  necessary  for 
the  preparation  of  woodland  management  plans",  September  13J>&. 
(SCS-mimeo. ) 
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Table  3.-  G8QWTH  R&Tli  BY  DUMBS  ih  CLASSES* 
April  1939  Tyler,  Texas 


JIBH        •    Number  of2  j    Growth  i!      DBH           Kumfcer  of2 
Trees         |  Percent  (j  Trees 

i  Growth 
Percent 

Inches 

u                35  9.g 

5               ^3         :  9.9 
j       6               36  9.3 

Inches 

16  27  1.7 

17  17       ;  2.2 

IS                12            !  2.1 

7 

8 

9 

30  8.U 

25  5.^ 
28  5.3 

19  10  2.2 

20  9  1.6 

21  0  0 

10 

!  u 
i  12 

21 
26 
30 

U.3            22  2 
3.1    ||      23  0 
3.^           2l+  1 

2.1 

0 

1.0 

$ 
15 

25 
27 
13 

3.1    R     25              0  0 

2.5     1       26                   1  1.2 

2.9   !i     34             1  i.s 

■^Accordin^;  to  Pressler's  formula  brsed  on  a  10-yer.r  period, 
p 

iluaber  of  trees  used  in  this  calculation. 

MiUGHI^iliT  HISTORY 

Cutting 


The  gr?2ed  and  ungrazed  ^oodl^md  areas  were  subjected  to  a 
Clearing  or  an  irnprovement  cutting  in  the  spring  of  133&.  The 
undergrowth  of  briers,  American  3eauty  berry,  vines,  Cratae^-us  spp., 
and  soae  of  the  reproduction  of  oak  and  hickory,  were  reaoved. 
Dead  and  badly  defective  trees  were  taken  out  rnd  the  remaining 
trees  pruned  of  dead  linbs.    The  purpose  of  the  cutting  './a?  to 


« 


16 

create  a  park-like  appearance  in  the  woods  "by  eliminating  the 
understory  of  "brush  and  snail  saplings.    Hemoval  of  the  dead  and 
defective  trees  was  classed  as  a  sanitary  measure.    No  record  was 
kept  of  the  amount  cf  material  removed.    The  stand  improvement 
work  has  probably  had  a  deleterious  effect  in  that  the  removal  of 
the  underbrush  opened  the  stand  to  the  desiccating  and  sweeping 
action  of  the  wind.    According  to  statements  of  the  personnel 
of  the  station  and  old  residents,  no  cuttings  v/ith  the  exception 
of  a  few  dead  trees  have  "been  made  in  this  stand  for  at  least  30 
years. 
Grazing. 

The  area  classed  as  a  grazed  woodland  was  subjected  to 
grazing  during  the  period  1932  to  193&*     It  was  included  in  a 
pasture  containing  approximately  25  acres,  and  cows  v/ere  allowed 
to  graze  in  the  area  during  the  spring  and  winter  months.  No 
grazing  was  permitted  in  this  woodland  prior  to  1932.     The  only 
noticeable  effects  of  grazing  are  an  absence  of  sassafras  repro- 
duction and  a  stunted  appearance  of  young  elm  caused  "by  browsing. 
The  cover  of  grasses  and  herbs  apparently  has  not  been  injured. 
Fire. 

'  A  fire  burned  over  the  entire  wate:  shed  in  the  late 
summer  of  1925  and  this  is  the  only  known  time  that  the  area 
ever  burned.     The  fire  was  very  severe  as  it  killed  practically 
all  the  trees  under  4  inches  D.3.H.  and  left  basal  scars  on  most 
of  the  larger  ones.    A  portion  of  the  cemetery  was  burned  in  193&i 
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killing  "brush  and  young  reproduction  growing  around  the  border  of 
the  area. 

Cultural  Influences. 

The  past  custom  of  annually  scraping  the  cemetery  of  all 
vegetation  has  probably  influenced  "both  the  rate  and  amount  of 
soil  and  water  loss  from  the  area. 

The  two  roadways,  one  traversing  and  the  other  bounding 
the  watershed  on  the  upper  side,  have  undoubtedly  affected  the 
hydrologic  characteristics  of  the  area.    This  influence,  how- 
ever, is  probably  minimized  as  they  are  located  on  the  upper 
side  of  the  watershed  and  separated  from  the  gaging  station  by 
the  wooded  area. 
Ice  Damage. 

An  ice  glaze  in  January  1937  severely  damaged  the  standing 
timber.    Approximately  35  percent  of  the  trees  lost  one-third  or 
more  of  their  crown  area  by  breakage.     The  greatest  damage  was 
caused  by  the  upper  one-third  of  the  crown  breaking  free  of  the 
tree.     Stripping  of  side  branches  was  also  prevalent.  ?ungus 
has  entered  through  many  of  the  scars  as  13  percent  of  the  trees 
show  defect  from  various  diseases.    Uine  trees  have  died  as  a 
result  of  disease  within  the  past  2  years. 
Woodland  Description. 

The  woodland  portion  of  the  watershed  contains  a  typical 
virgin  stand  of  black  jack  -  post  oak  type.     It  is  uneven-aged 
in  character  but  shows  a  decided  lack  of  trees  in  the  smaller 
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diameter  classes.     In  addition  to  black  jack  and  post  oaks,  which 
are  the  oredominant  species,  the  "black  oak  shows  a  more  rapid  rate 
of  growth  and  attains  larger  diameters  than  any  of  the  other 
species . 

The  average  height  of  the  dominant  trees  is  60  feet.  The 
average  age  of  trees  U  inches  D.3.H.  is  15  years.     The  crowns  are 
usually  long,  extending  at  least  two-thirds  the  length  of  the 
tree.     Many  of  the  larger  trees  have  wide  spreading  crowns  ex- 
tending almost  to  the  ground. 

Practically  all  of  the  oaks  are  of  coppice  origin. 
Reproduction  of  these  species  is  originating  from  "both  root  and 
stool  sprouts.     Seedling  reproduction  of  the  oaks  is  sparse. 
Red  cedar  is  "becoming  established  over  the  a.rea  and  should  form 
an  important  component  of  the  stand  wi thin  a  few  years. 

There  is  a  sufficient  amount  of  reproduction  present  to 
maintain  the  stand  at  its  present  density  but  not  enough  to  give 
adequate  protection  to  the  site.     It  is  believed  that  the  fire 
of  1925  combined  with  the  ice  glaze  and  grazing  damage  has  caused 
the  present  scarcity  of  young  trees  and  reproduction. 

The  approximate  spacing  of  the  trees  is  25  feet.  The 
density  of  crown  cover  is  estimated  to  be  three-tenths  for  the 
wooded  portion  of  the  watershed.    Openings  within  the  stand  are 
covered  with  various  grasses,  weeds ,  and  brush,  the  density 
varying  with  the  size  of  the  opening.    A  mixture  of  grass,  weeds, 
vines,  and  brush  apparently  forms  a  better  protective  cover  in 
the  woodland  area  than  grass  or  brush  alone.     In  the  grassland 
area  the  coverage  is  very  dense  with  a  mixture  21  both  '^nch  and 
sod  types  of  grasses. 
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Ground  Cover. 

Litter  has  accumulated  to  depths  varying  up  to  2  inches 
where  vines  or  clumps  have  prevented  its  movement  "by  the  wind. 
In  such  areas:  there  is  a  good  layer  of  humus  formed  "by  the  decay 
of  small  twigs  and  leaves.     Approximately  11  percent  of  the  en- 
tire watershed  is  classed  as  "barren  of  litter  or  vegetpticn 
within  h  inches  of  the  ground  surface.     The  roadway  traversing 
the  watershed  accounts  for  one-third  of  the  "bare  area;     the  re- 
mainder is  found  under  the  low  crowns  of  the  larger  trees  where 
competition  and  shade  prevent  the  establishment  of  low  forms  of 
vegetation,     'rfind  sweep  prevents  the  accumulation  of  litter  in 
these  spots.     The  "bare  areas  are  usually  le  s  than  7  feet  in 
diameter.    Litter  and  leaves  cover  approximately  one-half  the 
surface  of  the  watershed,  while  grass  and  low  vegetation  cover 
over  one- third.    This  coverage,  plus  that  afforded  by  the  brush 
and  tree  crowns,  forms  good  but  not  maximum  protection  to  the 
area.     Table  U  presents  information  by  types. 

It  is  believed  that  the  wooded  area  will  become  more 
effective  when  an  understory  of  young  trees  becomes  established. 
At  present  most  of  the  stand  is  so  open  that  wind  currents  pre- 
vent the  normal  accumulation  of  leaves  and  litter,  thus  retarding 
or  preventing  the  formation  of  a  humus  layer.     Information  is 
summarized  by  types  in  table  5« 

It  is  the  opinion  of  the  Superintendent  of  the  Experiment 
Station  that  the  density  of  cover  on  the  v/atershed,  principally 
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"brush,  has  increased  during  the  past  fev/  years.     However,  records 
of  surface  run-off  and  soil  loss  (table  6)  do  not  show  that  the 
increase  has  influenced  surface  run-off.    The  amount  of  soil  lost 
has  actually  shown  an  increase  each  year. 
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FORESTED  WATERSHED,  AREA  7.936  ACRES 

Arkansas-Louisiana-East  Texas  Sandy  Lands  Conservation  Experiment  Station 
Tyler,  Texas  April  1939 


Table  4     Surface  Condition,  April  1939 


Percentage 
of  total 

Surface 

Ground 

Cover 

Type 

Area 

Fare 

Not  bare 

Litter  and 

Grass  and 

watershed 

Soli 

Rock 

Leaves 

Leaves 

Acres 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Grazed  Woodland 

4.730 

59.7 

8.7 

.0 

91.3 

76.4 

23.6 

Ungrazed  Woodland 

1.159 

14.6 

27.7?/ 

l.sS/ 

70.8?/ 

73. 9^/ 

26. I3/ 

Roadway 

.249 

3.1 

Cemetery 

.763 

9.6 

5.1 

.0 

94.9 

.0 

100.0 

Grassland 

.1. 035 

13.0 

2.1 

97.9 

.0 

100.0 

7.936 

100.0 

10.7 

-.0.3 

89.1?/ 

57.85/ 

42.22/ 

10.9& 

^-Based  upon  394  square-foot  plots. 
Table  5     Summary  of  Forest  Inventory  by  Types 


Roadway  Included. 


"^Roadway  excluded. 


Type 

Percentage 

of  total 
watershed  area 

Basal 
area 
per  acre 

Trees 

per 
acre 

Average 
D.B.H. 

Growth 
Percent 

Average 

spacing 
of  trees 

Surface  Condition 

Bare 

Not  bare 

Percent 

sq.  Ft. 

Number 

Inches 

Feet 

Percent 

Percent 

Grazed  Woodland 

59.7 

44.82 

76 

10.5 

3.1 

24.0 

8.7 

91.3 

Ungrazed  Woodland 

17. 7» 

65.66 

73 

12.8 

4.1 

24.1 

29. Si/ 

70. &i/ 

Cemetery 

9.6 

36.77 

59 

10.7 

3.9 

27.0 

5.1 

94.9 

Grassland 

13.0 

2.1 

97.9 

Totals  and  Avera 

ze  -100.0 

39.71 

61 

3.2 

10. 9^/ 

89. li/ 

•'•Roadway  Included 
Table  6     Rainfall,  Run-off,  and  Soil  Loss  -  Station  #3 


Area  -  7.94  Acres 

Average  slope  -  7.5  percent 


Hydrologlc  Records 
begun  1933 


Soil  -  Klrvln 
fine  sandy  loam 


Year 

Rainfall 

Surface  Run-off 

Soli  Loss  In  Run-off 

Amount 

Percentage  of 
total  rainfall 

Inches 

Inches 

Percent 

Tons  per  Acre 

1933 

48.10 

0.23 

0.48 

0.028 

1934 

36.85 

2.95 

8.01 

0.039 

1935 

50.30 


,  r2 

3.42 

0.082 

19361 

35.60 

2.159 

6.06 

1.040 

1937 

39.28 

0.067 

0.17 

0.016 

1958 

31.91 

1.147 

3.59 

0.141 

LR6cords  for  rain  of  Kay  8-10  not  Included. 


Plate  I  -  Run-off  measuring  equipment,  7.-ooded  -.vatershed  Ko«  3>  shcr.Ting 

silt  box,  sample  tank,  flume  and  recorder  shelter,  April  26,  1940. 
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Plate  II  -  Run-off  measuring  equipment,  cultivated  watershed  Ho.  A, 

shoring  silt  box,  samole  tank,  flume  and  recorder  shelter, 
April  26,  1940. 


Plat*  III  -  Run-off  measuring  station  No.  A,  looking  downhill.  Vetch 
had  been  plowed  under  before  preparation  for  planting 
cotton,  April  26,  1940. 


Plate  IV  -  Cultivated  watershed  No.  4  shewing  gully  formation  above  run-off 
station,  U+7  26,  1939. 


Plate  V  -  Run-off  neasuring  equipment,  strip-cropped,  watershed  No.  5« 

Strip  above  flume  is  oats  with  alternate  strips  of  vetch  plowed 
under  in  preparation  for  planting  cotton,  April  26,  1940. 


Plate  71  -  Strip— cropped  wai^ershad  No.  5  showing  strip-cropped  area  Just 
prior  to  cats  harvest,  i£ay  26,  1939 • 
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Plate  VII  -  This  area  was  retired  from  cultivation  in  1932,  It 
has  an  excellent  cover  of  various  species  of  grasses  and  herba- 
ceous vegetation.    Reproduction  of  tree  species  is  noted  in  left 
foreground.    Angle  S.  88°  V/.    April  6,  1939* 


Plate  VIII.    The  large  Red  Cedar  trees  in  this  area  were  planted 
as  carkers  for  graves.    Annual  "graveyard  workings1' 
prevented  the  growth  of  an  understory  of  brash. 
Angle  N.  48°  W.    April  6,  1939. 
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Plate  IX  -  The  lack  of  grazing  has  resulted  in  a  luxuriant 

groTrth  of  brush  and  herbaceous  vegetation.  Angle  N« 
31*  E,    April  6,  1939. 


--or- 


Plate  X  -  Scattered  large  trees  with  a  comparative  absence  of 

trees  in  the  smaller  dianeter  classes  are  characteris- 
tic of  this  type.    Angle  S.  31*  W«    April  6,  1939. 
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Figure  2-  Mop  of   tha   Soil  and   Water  Conservation  Experiment  Station  and   the  Texas  Agricultural  Experiment  Substation,  No.  2,  Tyler,  Tex. 
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Figure^.- Soil   Map  of  the  Soil  and  Water  Conservation  Experiment  Station  and  the  Texas  Agricultural  Experiment  Substation,  No.  2 ,  Tyler,  Tex. 


c 


u  I 
I  t 

CO  x 

UJ  z 
(—  2 

!  1 

If 


o  < 

E  E 

<  O 
Q  O 
Z  t- 

<  o 

r-  i 

tn  a 


10 

o 
z 

Q 

UJ 
I 

to 
<r 
u 
t- 
< 

o 

UJ 

o 
o 
o 


o 

UJ 

I 

cn 
or 

UJ 
t— 

Q 
UJ 


O 


o 
z 

o 

UJ 

I 

cc 

UJ 

I— 

§ 

o 

UJ 
5 


O 


a 
s 

I 

UJ 
CK 

O 


J 


G 


931 


4  1.4  2;2,2.2i2,3!J.3'i 


M  o 


>» 


1 

s 

cn 
i 

z 

«o 
1 

s 

o 

I 

C  ' 

X 

X 

x 

c* 

CNJ 

rf* 

** 

d 

a 

o 

a 

o 

a 
o 

o 

*> 

*» 

*> 

«-> 

» 

Col 

♦» 
o 

o 

1  Li 

Cd 

a 
w 

.— 
< 

- 

O 

< 
> 

c 


3  2 


o  o 


ll 


§  1 


J 

o 


tfff 

if)  cv 


cn     ^-t  «-* 


0  z 
< 

y. 
H 

GO 

z 


:I 


: ; 


^  c 


3  I 


to 
C 

a 

as 
O 

U 
W 


a!  ■ 

i  : 


if 


g    ?    3  5 


a  «* 


^    ¥    V    f  V 


¥    V  Y 


1  •*   3    3  • 


0 


• 


0 


0 


353 


55  1-5 


1 
ii 

1    1  If 


5  E; 


jjj 


ill  I  2  Ii 

I 
r 


ii  I 


o  £ 

-  s 


i » 


• 


♦ 


• 


mm  d3d  S3H0NI  Nl  All$N3lNI  TIVjNIM 
^j£NI  V/  J  JON  Mi  9  i~yjNIVti  0317nr  A'  n037 


QN0D3S  83d  1333  ^STl^K:  jjOh^d 


\ 


1  oo  o 
\  ~J  o  c 


J 


J 


I  i  M 

3  " 


1 


a  a 

III 


j.*aq«->q-Jc;.jG 
• 

:  a    i  a  •  3i      q  « 

4  *S        «d  4 

i  U     ,  L  Lt         Li  L. 


5c 


a  41  & 

B 
Li 

O    rj  J> 


4) 

5 


1 

II 


IJ 


I 

a 
a 

*: 


5 

4 


O 

w 
a 

es 

o 

< 
> 

z 
c 


o 
z 


SB 
H 

z 
<: 

s 

as 
O 


-J 

Z 


o 

a 
as 
o 

w 

as 


ill 


-t  a 


s 

1  CM 


5  ! 


a  drfd  d3 

rl     I  03  bfi  ui      O  Jl 


(J»  N  .^1  N  N  .-M  3i 


o  ■*  cm 

,n  •#  c^ 


11 


I  Jl  CM 

a  a 


3  2  3 


O  O  O  O  N 


\Oi     <5  *d      c*4      <P    1*4    I  Pi     *°l  Ic^ 

£J  , i  1 1   i  ;3  i i   -j  |« 

a     a     a     q     o    |0  o 


2 


3  3 


2]  -O 


<3 


1 


II 


'4  * 

cm  a 


si 


CM  <** 


2 


1  t 

a  a 


o 


5  i 


3  a 


31 


CM  H 


5  2 


e-  cm 
-i  — * 


5  a  3f 


e  2 
3  3 


1 


5  S  1 


2  2 


2  3 

eg  t- 


«3        O  i 


a  v  v  f 

fa.         fa.        fa.  fa. 

3  3  3  3 


v  v  v  v 
•  3  3  5 


2 

a 


*1 


V    ¥  ? 

5  5  jj 


»  - 


*■«!         I     »■#  l"#  .     K-t  lTt 

3  3  s  inn 

4  4       4       4       •  • 


j  ij  U  J 

M  r)  — .  rrj 

in  ■  tn  -n  \  -rn 

4  I     *  |    1  '  * 

iC  <o  *c  o 


-J 

■S 


m  <n  n 
o     o  « 


3    3  3 

«      »  • 

■O        «  «3 


*         «        -  + 


a  31J  in 
'a  i  a  5  3 


ITT 


S  3 


•j 


I  J  3 


* 


T  *? 


4i  \  \H  \ 


r  i 

i«  fa) 


3  S     i  3  5 


a 


*a  -I 


li  Y 


i  T  i 

?4  —|  <n 


TY"? 


fa.  w  fa. 

I     I  I 

!M  -<  -n 


fa.  •»«  -« 

I  I  i 
fa.  a.  x 


u, 


ass 


■a  n  <: 

PI  SO  -N 


•a  a  <o 

g  J  .-m 

°:  it 

t-  ~l 


3  It 


.... 


I  li  ii 


I  3  3. 


a 


cr  h  *> 
o  o  o 
=*  o  o 


■>  ;$  -a 


-  — « 

SOI 


I  o 

■  u  *>  o 

o  o 

o  »  a 


5? 


* 

o  a 

u  3 

a  —  ~ 


3S 

|  1 

w  a  3 

C    =»  a) 


3  O 
C  ->  » 
-13  — 

S  «  ■ 


... 

o  t 


c  u  ~r 
»  o  o 
*  y  o 


-a  a  ♦» 

O  U  V 
O  O  O 
»<.><-> 


— ■  u  3] 
M    —  I 


-a  c 

O  h  ** 

O  O  3 

S  L>  t> 


25 


o  2  u 

O    o  »J 


Si 


=v  e- 


o  * 


•  • 


C/2 

o 

S3 

SC 

H 
© 

> 

z 
© 


© 
Z 

as 


J"  — * 


-n  o 


31 


11 

■S3 


O  d 


CO  .-M 


2  o 


r-K  O 


'ill!! 


]S 


O  O  H 


3  25  59 


I 


— »i  i»l  cT" 
e~  c-  t- 
■    l  i 
■*> 

H  rt  H 


©. 
Z 
< 

5/3 

s 

as 
© 

v. 
z 


© 
© 

as 
© 

a! 


I  if 


C»  C*-  t- 


t-  c-  e-  >-  c—  c- 


d  o.  o» 

aa  oj  xi 


Jjj        j  j  j 


7 


J  J  -<-♦-< 

O  O  O  »  J»  J» 

o»  a»  a>  ill 

<rt  *~t  ~n 

 3v  g»  Ol 


U 

il 


I? 


2 


Xt  -t  0" 

3  H  p 

a    «  < 


M  •# 

3  O  a 

«  •  ■ 

a  a  a 


5 


J  U  U  J !  i 

^-h-i>     a  a  a  aaa 


i    I  s 


TV? 

TV  t 

-\  i*t 


^J<^  NJ"I  I  *|"|' 


!• 


o  n  o 

•1  33  N 
5>  r~ 


■O  ^1  <C 

EH  33  c*i 

3»  ^ 


<o  m  <o 

n  B  n 
3«  i 


i  cq  ^# 


rt 

3  3  g 


•O  1*1  «J 

3  3  S 


o  -,  ^ 

tn  a  cni 
» <n  e-i 


^  ^ 


.'j  «  M  •*  /i 


pi  «  ji  <*> 


4 


7 


-3 


3  a 

■a  a 


—  t»  o 
o  o  > 

3  a  3 

3  33 


3  c.2 

Id 


2^ 


y 

-  3 


O  3 

*  t£?  c3 


I  I 


9»  ii  W 


O 


z 

3 


-  ! 


i! 


Q 
— 

a 

as 
w 
H 
< 

© 

Z 

o 

r- 
O 

z 
5" 

3 


ill 


ii 


ill  a§a 


i  §  g 
a33 


— .  ■  • 

o  ©  +H 


t.  3  a 

3  .a  E 


25 


13 
a 

B 

O 

M  a?  a? 


~1! 


g§3 

Z  Z  Z 


a  q  i 

oq  B  i 

Z  z  ; 


aa  a)  jj 


o.  oa 

122 


aa.i 
51  n  » 


id 


a  a  a 

Of"* 


OQ  03  33 
~1  -I 


*n  »n  ,m 

c*i  <^  <ta 


<*  U 

«*3  -O 

"  T  1 

05  ■!  CB 

■  *  3  * 


0<  O"  51 


as 


it 
*1 


ll 

IS 


li 


11 


a 


II 


31 


c-  t- 
•  .  • 

a  a  a 


H  H 

cM  N  cm 

-■JO 

I    i  I 


a  a  a 
ji 


«n  u"i  «nr 

n  n  ci 

I    i  I 

O  <M 


[■J  A 

<a  <o  <a 


<1 


-0 


'  CM  rA 


tttf 
J  111 


313 

□  d  3 


a-*  * 
« 


H  i3  <3 
o  a  a 


f 


H  a  cm 

a  a  a 


CM  -I  « 


I 


o-  »n  J 

.-r>  0Q  -TV 

J»  p)  h 

•  .  • 


o  n  <j 

232 


o  <0 

~>  X)  cM 
=»  cn 


a  n  <d 

~1  3  CM 

at  cn  cj 

c-  -a  -t 


cx  ^  c~ 
i  •  • 


O  -r  «3 

fl  J  N 

91  c^ 

•     4  « 

f  <i  H 


«  n  <J  •«  <6 

CO  CO  N  J       CO  CM) 

^1",  !  I^T^ 

H  <1  ~t  H  J  -4 


a  cm 


in 


WW, 


-1 1 


• 


» 


* 


( 


r 


i 


\ 


dflOH  d3a~$3hG.W  Nt  AjjSN31Nl  GNGG3S  d3d  133d  GiSHO  M  JJGHil& 


S3HG.NI  Nl  330N/1H  S  nVd.'UVc!   031710^.1  GOV 


[ 


m 


S3H0NI  ni  jjoNna  e  ttvjnivu  a3ivmnnoov 


- 


- 


ACCUMULATED  RAINFALL  3  RUNOFF  IN  INCHES 
-_EE  T_F E~  SEC  CD  ~-  7  - 


3H0NI  Nl  JJONfiy  B  HV'NlVbl  03l  Vlfl AT  J  . 


c 


- 


(( 


1  I 


-i 

o 
q: 

<  y 

O  D 


2 

Z 
3 


J1 

•1 


5/5 

Q 
S 

5/5 

as 
— 

5/5 
=> 

o 

< 
> 

z 

Q 

5/5 
.- 

c 

Z 


z 
•< 

6/5 

s 

as 
o 

H 
v. 

M 
— 

z 


a 
as 

O 


ill 


SI 


- 


a.  c? 


<3  J 


23  I 


°d 


5 

1 


!  a.? 
■  ■ 

s 

-■      -  3 

a  .j  *j 
a  i  a 
»  o  3 


31 

H 

51 

a 


1 


■  a  -a 


53 


3!J 

•  » 

3B  J>  stj 


£4  3 


s  u  u  u 


33 

o  a 


2? 


S3 


a  o 
a  M" 


4     •  ■ 

■HO  ,-4 


S33 


7i        3  S3 


■  1  I 

•*  •* 


1     \m  222 


o 


§3 


CM  -<  -"I 


-a- 


«  t-  va 

<n  ■*  cm 

«  c-  > 


«  r-  <a 

<n  •*  cm 

o>  c-  t- 


41 


o  C  <d 

ro  <*  cM 
«  e-t 


i  I 


33 


«  t.  < 

cn  ■*  cm 


Ji 


o  o  a 


lit 


jjj 


«i  H>  CM 

t-'  A  J 


i 

\ 


=  s 


H 

3 


>1 

3 


1 


2 


-3H 

il 


■o  c  c 
a  3  u 
o  o  o 


■  Jt 

*  t 

o  io 
<->  -* 


♦ill 


C  J>13 

o  o 

■3  ♦>   S  »> 

o  o  o  a 


a  -« 

u  u 

j  a 

a 


-4  -<  3  U 

m  -i  a 

d    3  —  O 

— I  O 

c  o  a 


\i 

i 

si 


a 

^1 


-  cm 

2  3 

0  o 


{! 

if 





5/5 

n 

5/2 

aS 

H 

-< 

5/2 

o 
as 
< 


5/2 
— 
_ 

o 
z 

as 
as 

3 


a 

z 
<: 

5/2 
S 

as 
O 
H 

5/3 

H 
— 

a 
z 
S3 

o 

a 
as 
c 


2 ;  * 


a  y 


2  a  § 

t*  .n  .-n 

J\  ■* 

■1  A  i 


2  2 


■?  -5 


-«     -«  o 


II 


S)  c4 


3  '  g  •  3 


3  4 

*  3  ji  3 

M  9  -I 


2  2  5 

-H  »f  1  J)  > 

cs|  Jl  „n  .-1  vN  C*l 

\    -  I    -»    |  ■* 

-1  ^  'I  Jl 


2  2  3 

•*  *  C-  J1 

4  -»  c<  ^ 

-  I   -  I  - 

-<  .1  -n  -i 


ca  o 

^3 


ad  J 


.T  J1  ^>  * 
33  C~-  O 


^  ^ 
2  2  H 


1  <-<  o  « "2 


-Tl  .1 

C-  C—  5- 


3  a  d 


<»•  o« 

*a  •£>  vf> 





o  o  a 


II 


il 


rr 


a  a  «3 

211 


cm  -1  n 

-t  c-j  in 

•o  A  A 


\\\ 


*%A 


— 


.J 


j! 


•e  c-  «a 

n  r«l 

°:  *3  =3 


TTT  J 

 -Or- 


tit 

AAA 


4  ■* 


( 


I 

I 


i 
i 

e 

s 

o 

35 


I  I 


a  o 


1  n  • 


E!    3  X> 


a  u  u 


*  o  o 


c  n  . 

XI 

3  a  xi 


3 


o  o  a 


?! 

<1 


3  <0 

<•>  o 


— 

a 

OS 
W 


u. 

u. 
O 

z 

as 


M 

a 

z 
<: 

5/5 

s 

as 
C 
H 

e/: 

— 

z 


— 
c 

a 
as 
© 


s 

■»3 


3  s 
45 


!3s! 


it 

i  '. 


•HQ. 

a  a 


a  a  1 
.  .-1  n  j 


3£ 

CM  CM 
CM  CM 


3£ 


n  n  A 
.  a  . 

111 
a  a  a 


a  a 

u  u 


un  xi 
*  a 

--M  —I 


3  a 


?3 


H 
3 


42g 

^  t  -  ~  .. 


co  33  <n 


1 1 


1. 

d 


g 

a 


1 


CD 

H 


3 


...  CM  J 

MOO  «3  3 


1 


u.  o 
I  II 

T  1  1 

."J  -H  I 


CM  .  r>l 


1! 


3 


a  ■*  rn 

"I  1  "i 

a  ci  a         o  a  a 


J. 


CM  ii  "I 


CM. 


N  .  C| 


i 


W  1 

Si 


•a  c~  <a 

<3  -"M 
c-  r- 


«j  t-  «o 

1  •»>  ~J 
31  t- 

a     «  « 

C-  .<1  . 


o  e-  vo 

o  :M 
ON  c-  C— 


1  ■*  ^1 


M5  c- 


.Ml  *I  <J»  * 

111  lillH  i 


11 


«J  t-  -o 

3^ 


O  C-  o 

■  cj  .  cm 
CT*  H  c-- 


d  «  n 

p-  C— ■ 


>a  c-  «o 

a  > 

I      *>  4  ' 


-J 


( 


2 
u 


& 


S 


a 

a  o  a 

"3  -« 

O  «-»  U 

3    ©  ♦* 

S»  Q  -T 


1=  2 
C  rn  eg 


3.  ■ 


c  o  — 

■HO© 


-3  a  3 


»  ■ 

a  v> 

-  I 

*j  XI 

«  3 

o  a 

a  3 


35 


-  -  i 

•o  a 

O  _>  ki 

a  a  o 

•J  u  u 


Jl 


5/3 

a 

a.- 

v. 
H 

5/3 

O 

— 

< 
> 

z 
c 

5/3 

EE, 

-i. 
O 

Z 
_ 


a 

5/3 

s 

O 
H 

6/3 

OS 
— 

z 

— 

5/3 

O 
- 
O 
— 

04 


g 


3  2 

-(  CM 

-I  CM 


r-l  t»  ^1 


W1 

-i  a 


il 


4? 


i! 


z  z  : 


22 

2:  z 


IT 


•  c-f  o 


9SS  III 
z  z  Z        Z  Z  3 


a  C3  CM 


il! 

a  z 


-T>  .O  _~I 

a>  o  3> 


3  3  33  33  33  (33  33  33  33 


33  :CJ  33 





a 


1 


233  333 


m  a  a 
111 

o  a  a         a  a  a 


a  a  a        H  H   i  H 


1 


'  a  a  a 


li 

£5 


2 

-3 


2 


U.  CJ  ^ 

i  T  I 

fa,  i»  N 

i  '.  I 


111 


_J  3 —  

| 

1-H     Til  1 


ITT 


o  c-  o 

-n  «?»  N 


■O  f.  <3 

!-l  •*  CM 

0»  CM  CM 

J  -J 


JJJ 


4 


JJJ  - 

-3  — 


35 

<J»  CM 


CM  O  -< 


0  s 


1 1 1 1 1 1 


s  ■ 

O  -J 

* 


"3-"  = 
o  o  o 
So  o 


■a  a  a 

-  c  a 

a  o 

•o  ->  a 

o  4  u 

o  o  o 

3i  U  U 


3 
2 


M  » 
-J  • 


a  0 

n 


c/5 

o 

Ex] 

s 

as 
— " 

O 
ac 

> 

z 
o 

u. 
Ex. 
C 

z 


a 

H 

Q 

Z 

S 

as 
© 

— 

z 


Ex, 
© 

© 

© 

u 
u 


ill 


S3 
3^ 


3 


1] 


wit 


2  9  2  a  2 

N  D  n  in  <n  M 


J  J 

S3 


1? 

*4   I  = 


&  ""1  Ol 


z  s 


53  j| 

e  ei  iS 


sag 


«  ^  .  So  2 

fn  ao  <n  in  fH 


9 

Z  •  <"1  >o  t» 

_a  


J  3  j5 

e  g» 

a  


II 


3  3  2      S  S S 


01  01 

TT 

01  01 


333 


33 


3 


3 


a 


S  33 


O  -I 
o.  o  r; 

a  a  a 


a  a 


I5 


II 


M  HI 


32 


3 


o?  4 


<•>  01 


44 

•  3 


VnOH  U3d  S3WNI '  Nl  A11SN31NI  llV^.'J!Vy  "  ~"~   1   ON0D3S  H3dl33z f  oWlDNl ~ JJONDU 

S3HDNI  Nl  JJONDd  6  HVjNIVb  031VinyjnOOV 


r 


1 


G 


S3H0NI  Nl  JJONPd  B  llVJNIVd  a3ivmmoov 


1 


I 


( 


S3HDNI  Nl  JJONHd  B  llVJMVd  Q3lViniM100V 


S3honi  ni  uoNny  e  iivjnivu  aBivmnnoov 


I 


e 


to 


( 


c 


r;  n 


4 


V3 

a 
a 

C/5 
&S 
US 
t- 

© 

s 

> 


c 

t 

z 


— 

S3 
H 

A 

Z 

5/3 

s 

o 

H 
y. 

ad 
-3 

CJ 
Z 


— 

o 

i 

o 


8*5 


I 

*  i 

a 

1       +>  o  •* 


■  4 


3  u 


I  o  H 

C    u  J3 


•^^1    U  •     •      «■  HI  -J 


o  ■ 


,43 


-  (-1  XI 

3  xa 

^)  -  3 

-a  s 


51 


q 


-3-3 

-%  o  a 


S3 


12  J 


c3<3 


o  -J  -> 

*  c  5 


<§3 


33 


11 

«  CM 


CM  It  (-1 

o  o*  c* 

3  H  N 


a  n 


32 


-  ><  N 
O  - 
J3  Q 


I! 


II 


•a  u>  n 

s~  c- 


33 

3  Z 


§39 

Z  3  Z 


§a§  lags 

z  z  z        z  z  z 


as 

z  z  z 


2  2| 

33 


31  a 


1?« 


333 


a  d  en 

I  1  i 

U2  *i  O 

■■n  ci  n 


o  o  >o 

n  n  m 

m  --*>  ci 

«•  m>  m« 


5«  5  «J        ?!  ?i  Si 


CM  CM  c* 
■f  •*  * 


ji  xj  xi         ci  i 


•m"  *  * 

x»  xi  xi 
I  I  I 
c-  o 


H  H 


d 
H 


CM  H  -4 
-«  -<  H 


2  ' 


SO  O  CO 
O  3*  SJ* 


3 


1 


:  3 


I  T 


v  Vr 

CM  ^-1  -1 


N  H  CI  NHfl 


CM  r-<  <"« 


»£i  t-  o  <o  c—  *o  -a  e—  o 

m      :M  m  «  r4  tT  >j 

9<  fri  CH  •<  tMH  <  'OI^> 

•  •  ««« 

r-^>-<  c-o-l  C-.-1-4 


<o  e-  <a  >o  ~-  o 

n  *  m  -»«  r>l 

wnri  3-  t~  c- 

.    >   «  »  •  • 

^      -»  —  . — < 


x>  c-  o 

cn  .-m 

er.  c-  c- 

•  -  ■ 

c-  in  ~i 





illllii 


O  *  CM 

a.  c-  r- 
t-  ^  -I 


J 

-1 


o  r-  <i 

n  tk  n 

•  "  ! 

c*-  H 


<o  o 

rry 

J-  p'f' 


r>  -  o 


- 


li 


C/2 

O 

s 

<: 


i 
> 


z 
© 

5/3 
b 

© 
Z 

2 


! 

all 


z 


S 
ad 
© 
H 

5/5 


z 


© 

a 
as 
© 

06 


§1 


I! 


15 


J  a  ' 
■a 

a 

t  3  • 

a  a  i 

rH  a  I 


33 


1  a- 

a     L  3 


w  «    'J    C     '  — r  t 


5 


a  a  -a  s 

a  a  a  u  « 

<j  a  c  a  ^ 

«  »  i  a  -< 


■8  1 


•*  u  -  'O 


<-*  a 

S3 


M  3 
r>  XJ 


it.  a« 


«  « 


3  3 


§1  a: 


i3§ 

z  z  .3 


a  §  si; 


sag 

3  Z  Z 


aaa 

zzz 


o»  a*  » 

»n  -t  /j 

o  o  a 

o  o  o 


GO 


<"i  a  <* 
IT  T 


•3 


a  o  -t 


<n 

Jl  wl 


J 

5 


~3T 

-1 


«  a  ■* 


C4  M  < 


<J  C~  ■<! 

m  >»  c< 

c~ 


«5  C-  O 

-1  <M 

o>  e~  e- 

I>  -T  ^ 


li 


3 

c-  H 
ei  "1  H 


1  hfl  ill 


tn  «  .n 


i  I 


1 


<  r»  <6  «h« 

cl       cn|  rO       -  J 

o*  t-.       j    I  sitit<  m  c-» 

•  •  •          •  •  «  ••• 

Ji  H          c-o-i  c~  <n  -i 


 " 


1 





3 


1  s 


e 

O  u 

<  y 

P 


V3 

Q 

« 

a 

06 

W 

O 

< 
> 

25 

o 

■— 
c 

25 


25 
< 

S 
a: 

O 

— 

25 


C 
O 

o 

06 


a 
•1 


3*1 


11 

ii 


l! 


s 


•  o 
c  •> 
u  *> 


_  

9  99 


§  §  § 


939 
333 


§99 


999 

3  Z  3 


999 

3  3  3 


?!  a 

o  o  a 


§88 


Jj 

i  3 
£1 


1  ' 


.n  n  » 


3  2 


a 

a 


1 


«©  e-  o 

*  CM 

»  e-  t- 
*   -  - 


CO  ♦  CM 
3  c-  c~ 


<a  <o 

<  :M 
ai  c»  > 


•o  e-  ■a 

!*l  » 

c»  t-  c- 

•  •  « 

r-  -n  -i 


id  t-  <a 

el  *  CM 
o  r-  e- 


«  C  «5 

>  c- 


O  t-  o  o  >  «o 

n  *  cn>  f>  ^  cm 
o»  c-  c-  ci  e-»  t-» 


.1  <#  *1 


el  *  *1 


s 

1 


CM 


13 


i 


z 
2 


z 
< 

s 

O 

E5 

a 

a 
z 


o 
- 

O 
- 

as 


u 

■5fl  O  . 


c 

^1  JO 


3 

3 
d 

u 

o 

«»  J3 

•9  2 


33 


U  t> 


-I  JO 
U  3 
•J  *> 


lis  § 

*  -I  I. 

O   3  O 


£5 


■a  a  • 


-3  1 
G  • 


e 

a  u 


«22 


u  -I  u 

o  :)  q 

•3  «.»  »i 

■  •  • 

■a  "  " 


r~  a 

o<  a 

a  a 


I 


1      1  I 


If 


- 


— t  o  <h  a 


IT- 


M  JO 


if 


§2 

z  z 


29§ 


2  z 


111 


O  O  ( 

z  3! 


S3 


«J  3  <c 


trt  irt 
•coo 

i  oo 

*c  o  o 


n  ton 

*%  J\   *!  Ill 

*  *  *      g  i\  j 


0  o  o 

1  I  I 


t    3  * 

.1  1  1 


! 


"  •>  «  ° 


55 


1  *  4 


I! 


1 


o«  o  o>  hrid 
h  n  h         -i  -i  -< 


I! 


CM 


I! 


8 


3 


cs)  iH 


N  H  "1 


M  h  n 


«o  e-  <o 

<~l  r-I 
o«  c*  t- 


•o  c-  <o 

-n  tj-  ,-m 
C7»  w  e- 


>c  c-  o 

-■n  *  .-M 
ji 


o  c-  <o 
n  *  N 

31 


«  e-  <o 

.1  *  N 
e- 


•o  t~  < 

<">  *  :m 

3*  C-  N 


•O  »-  « 

CI  N 

5*  c-  o 

t-  <n  -\ 


<c  r-  o 

m  :v 
o»  t-  t- 


W  *  .n 


cl  .n 


ci  J  * 


j  I 


& 


C/2 

a 

w 

£3 

as 
W 
H 
-U 
=S 

_ 

© 

3 

;> 

z 
o 


o 

z 

as 


a 

H 

z 


V5 
Si 

O 


— 

z 


a 

as 

o 


■ 


i. 


ii 


si 


a  o 

3  "3  ij  3 

o  1 

■a  *  e  .c 

cvi  -t  IS 

•  J3  Li 

c  a  o 

O    &  *J 

Si  (3  a}  «J 


1.1 


^  <~,  -I 


u  2 
a  </l 


♦j  u  ■  3 


"3  IS 


5c3 


a  ■  a  o 
*  <3  £ 


o  d 
■a  d  <h  a 


•j  a  a  j 

O  -*J  *J  3 
5  JcSS 


-a  •> 

1  a 


25 


a   3  V) 

n-5 


22 

CO  o 


S3 

m 


?  a 


3  3 

—  -u 

<o  CI 

.0 


a  a  a  . 
a  z  a        s  - 


22 

a  a 


I 


SSI 

Z  -.3  2 


-~  .1 
1-  ■«< 


9  S3  jJ      5  5  3 


•a  -a  -a 


o  ^1  i 


man 


4 


J 
1 


\W\ 


n 


5  S 


1  *  rs« 

"22 


-H"  ill 


<*i  o"  N 
«  ■  I 
e-t  in  H 


I 


N     |        Ol  C-«  t"t 


It 


 .  ,  — 

1  1"  .1 


f  ,„ 

i  3 


f*l  "1  ."H 


<j 

3>  e-  c- 
rfi 


33  3 


03  c- 

-  a  .-\ 


<o  t>  «d 

tn  •<*  cm 
a*  e-»  f 


fa 

: 

B9 


- 


- 


r 


3 


i. 

1 


1  ^ 


~.3s:**s5sr8r3  sasss  as  a  if  sass  sass       sa  gs  8R  «  J 

c  o         O     O     O  OCCC 

.£i?ss*»«J3Ssa5  sass^  gg  g  g  sgss  sso;s  as  gg  gs  ss  S{  {' 


C  COT 


o       o  o 


CM 


r    -a    ^  «  «      -    .  -  ^  ,  oo  ; 


i  ~ 


Kg       M  ZJM\*SJM*%        2*  tZ  -A  asp.SSE  *a*s 

oc  ccccc  c 


31 


ill      2-5  *      S3   S.£g£SgggSgSg   cf.gg   gg.  Sc   SS  ggggSSg  S8SS  ji 

I  cc  ccccc  o  1 


ii 


***** 


3- 


i- 


I 


o 


l 


!  : 


I'lll'lhilli 


(c 


c 


ft 


I 


S3H0NI  ni  jjONnd  9  livjNivu  asivirmnoov 


( 


( 


I 


S3H0NI  Nl  JJONPiJ  &  HVJNlVd  03171fWnOCV 


S3H0NI  Nl  JJONDU  03lVinmODV  <?  11V3NIVU  Q32\nrW)00V 


S3HDNI  ni  jjoniw  asivmnnoov  e  iivjnivu  aBivitwnoov 


( 


<5 


ft 


0 


( 


I 


r 


4 


§ 

O 

5 

u  2  5 

M 

n  a  2 

q  8  a 

11° 


z 

3 


J5 

*1 


- 

Ed 

a 

- 

© 

> 

z 
c 

5/2 
[X, 
■j. 
C 

z 
a: 


a 

z 
<: 

s 

O 

— 

o 
z 


— 

o 

— 

o 
u 


I! 


hi 
||| 

*  d  5 


o  #• 

.3  ^ 


3  a 


■i  * 


3=3 


a  5 
5  3 


13 


■3  3  3 


a 

u 


13  a 


31! 


a  e 

35 


_  ^ 

»  3 

— i  J 


3  • 

-3 


•n  a 
33  q 


33 

ni  a 


"3 


11 


31 


i! 


§  ^ 

z  s-  t- 


S  a5 


§§1      313  §32. 

2  z  2  .3  2  2 


99a 

3  S  3 


3  a 


33 

-5  3 


-<  -H  H 

«o  «0 


e~  .  -i 

l*|  rt  '  <0  *Q 


5  3 


J 


-    •  .1 

^4 


1 


33  •*  r-i  o>  <n  01 

3  -I  *  H  N  M 

t  4      »  «      t  • 

d  J  o  o  a  a 


35  (7» 

0  1  3 

a   J  3 


a  H 


.1 


N  -I  r«»  N  -<  "1 


N  H  £1 


S  H  h 


323 


J3j 


.  .  .1 
31  >  > 
«  • 


J  J 


u  t,  L, 

iii 


iii    iii    iii    iii  iii 


-  u  u 
a.  a.  a 

*■*:-< 


o  o 

•H  ^ 

3* 

33 

u  u 

S3 

a  a 

3  £ 

o  o 

K  t 

a  a 

a  a 

O  3 

a  a 

S3 

»  » 

o  o 

a.  a 


a  a 


O  o 


-i  -t     .-i  -3  -a 

■3   O  O 

h  -h      *  a  a 


O  — '  • 
—A 
3.  3 


1  |  | 


a    a  a  a 

3-3-3 

000  * 

%  *  *  o 


a      »»  ■* 


11 


-I     a  a  a 


T  3  *»« 


->  -v  -»      a  o  a 


a  a  3 

a  a  a 
a  a      a  a  3. 

3 

□  q      *  9  * 

33  a  a  a 
4  9      u  u  u 


a  a 


a  a 


a  o  a 
(J  u  u 


7.  & 


o  o  a  a. 


?! 


V. 

= 

- 

O 

2 
> 

z 
c 

c/3 


Z 
Si 

— 


311 


33 


I! 


SSS 

Z  =5  3 


a§S   S3S  SSS 

-5  2:  Z  z  z  z 


33  33        00  33 


Z 
< 

c 

H 
Z 


— 

c 

Q 
as 
O 

U 

as 


n 

si 


CM1  Ol 


1  1 

»  I 


^  -H  -"J 


a 

]1 


5 


11 


.    .         «    <  .4 


IT 


11 


urn 


hfl   til  01 


rn  .~n  tn 
c--  e-  c- 

111 


3 

1 


*  *  * 


<«»  .n 


*  ji  ^  ji  n 


"a      3  3 

33  33 


•  c 

S  <3 
3  3 


2  S    S  3  3 


a  a  a 
333 
-»  ">  H 


*    '  - 

3    3  3 


1 


a 


-i 

O 

EE 

o  - 

<  y 

o  £ 1 

O  u  u 

.  3  ■ 

_  _  - 

5  1 

<  w  n 
□  z  S 

Q  8  > 


:> 


a 
a 
= 

si 

H 

O 
Z 

c 

is. 
— 

c 
z 

as 


a 

z 

s 

as 
c 

u 
-j 

z 


o 

a 
as 
C 

— 

as 


if} 


ad 
33 


IT  3 


t  5 


•  3}     J3  J» 


O   O    O  9 


d  o  3  -a 

a  m  u  m  a 

—  j  u  a  w 

r  a  »  ■  ■ 

tj  h  a  -a 

c  *  u,  u  a 

^  3  *J  a 

!•  U  «  4 


13 

« 

i ; 

.  •  - 

s  a 

*  -~ 
>  *  • 

*  s 

c  a 

<->  u 


■ 

3  X 

a  3 


•  xi  a 

-«  r4  • 

3  .  - 

—  *  - 

■  c  C- 

*  a, 

1  8  2 

o  a  a 

■  u  u 


J  3  a 

— «  >  - 

•  a  a 

J3  -i  ■ 

3  .  - 

a  *  Q 

o  a  a 
kuu 


s 

•J  * 

•  3 

3 1 

4  ti 


II 

il 


a  »  a 
a  rf>  n 


9        o3  3 

•  •  «  « 


nrar 


3. 


3 

a 


O  JO  o 


m 

M  * 
O    .  _ 


TIT 

a  a 


TWW 

-->  O  -1 


S3 

^5 


a  q 

si 


J3 

:  £ 


II 


I 


Si 


^1  fl  o 


222 


5S- 


*!  el  «1 

t-  e-  c- 


I    1  I  !  I 


— 


2  S  3 


a  a 


oa  a 


m  c*  a  -o 

-I  J  .-4  -* 

•  •  #  ♦ 

a  o  a  a        a  a  o 


333    333  333 


1-  a  c 

•a  a 


s 


43 


a  o 


44    W  Tf 

II  II         I  fc 

cm  ol  H      n  nt 


I  II 


o  at  f  1 
•   «  < 

- 


J  |_ 


<*  c-  p. 
•  •  . 

C-  rfl  -I 


11 


S -a  <-i 
-  ^  ^ 

"ill 

I  _l_J_  I 


"S3 


<*  r.  c- 


•*  ^  f>     •*  4 

•  c; 

e-      ^  c-  c 


<n  J  ^> 


33  44 

•  •    «  •    •  • 


>H  3>  >*  3% 

H  —4 
3  3   3  3  3 


4 


-1    -  —  ^  -4  ~< 


-t  -1 


■ 


it 

3  3 


a     o  o 


33 


a  a 


•3 

3  T3 


a 

1 


• 

1 

-* 

1 

B 

3  a 
a 

3  ■ 

>  d 

1  a 
-  .* 

~<  c- 

U  P 

5  *  a 

a 

S  1 | 

a  3  3 

~"  "3  3 
a  l,  a 
a  &  -> 

a  a 

Ml  Li 

*  O 

a  m  u 

H  1 

a  -J 
->  a  a 

J<    H  i 

i  >  3 

O  l« 

-»  a  u 

a  a  n 
3.  ■«  a 
a  =- 
*  u 
a  o  1 
u  D  « 

a  a  a,  a 

-3  HO 

a  ■  u  a 

3    3  *■»  -H 
*  J  Ji  > 

I  li 


3  a  a 

Jd   -H  3 


3  *-> 


—  -4 

3, 

a  »  a 


1*  *S  «-» 

a  o  l,  a  g 

1  §  2  1  1 

o  — «  a  |  h 


a  a 

a  u 


3! 


a 


= 

- 

:- 
<: 

5 


> 
z 


c 
z 


z 


as 


^5 

z 


c 

as 
O 
~ 
— 


a 

If. 


"J  I 


1  I 

3  : 


33? 

3  5 


lis  g-d 

3  3  3  3  -a 


§3i    is|  a§s 

3^3  333  333 


•I 


3  a 


«  4  n         m  <"i  <n         c\i  cm  r>j 

31  3>   .1  <5I3»3»  <J1  J*  J* 


i 


>3 


H  C-  fl 

a  J  3 


i-i  I   I  I 


333 

 _ 


3  33 

J33 


33  3 
3  3  3 


J_L 


I  I 

■-1 


i  o  -4 
i  i 

I  I 


N  H  ^ 


ciJj  jjj  .jjj  CM-H* 


1  . 


IS 

1 


«5 


33 


■11 


*  M  O 
•     ♦  « 

r-  -n  H 


4  4  .n 


'  <*?  ^       «*?         ;  •<#  -T»  c*»  *  -fin 

w         *  ^1       i    '  ^  =>  j<  > 

AA-,       -34      ^  A  Jj 


4 


Ml 


iii 


J  J 


i  in      •»>  ■*  -n 


-I  H 
3  3  3  3 

-t-i         ~>  ~l 


3  J 


o  i  * 
3  9  3 


3  N 


DOC 

3  11 


a  a  a 

B    3  » 

n  1  1 


*j  +j  . 

a  a.  a  a.  3.  a 

9  o  a  -    -  » 

ui  to  •/!  /j  ,(j  vj 


33 


11 


-0  30 


■*>  *J  ^ 

a  a  a 
9    9  3 

a  a  a 

9  3a 

; ;  > 

/J    3  1 

■a  -a  Tj 

9    3  3 
->   -J  *j 

22a 

-1-3-1 

a  a.  a 

■i   ■i  H 

sag 

3    3  3 

u  b  U 

2  2  q 
ana 

a  a  a 

♦i  *J  *j 
3    3  3 
3  3  J 

CSS 

L  (t  M 
3  O  O 
O  U  O 

31 


-  u 

a  9 
2  a 


a  a       •»  * 

-3  3       a  a 


»  • 

s  » 

1  I 

<-  «~ 

-5  -3 

i| 

3 

d  I 

-1  -1 

-t  M 
3  3 
<H  M 

■a  tj 
1  3 

-  u 

3  3 

a  a 

c  ^  a 

2  C 

-H 

^  1 

3  3 
0  0 

|  i 

O  3 
3  3 

«  2 

o  o  u 

— ■  J  3 

a  a 

4 

3  3 

3  O 

a  a 

|| 

2  2 
W  U 
>  J 

u  -> 

■a  o  a 
5  i_ 

o  _d  o 

a  a 

■a  a 
3  o 
3  a 
■»  - 

a 

J- 
Q 


< 


z 
c 


2 


II 


3  Z        Z  Z 


S  3  3     2  3  5 

z  z  z      Z  Z  Z 


9  9  3 


si 


9  3     9  3 


3  ? 

1  z 


z 
< 

S 


— 

Z 


=  t 

»1 


■a 

1 


3  3 


J 


i 

3 


o 
a 


O  3>        O  J 


4* 


1  ^  H 

•  •      a  a  z.      «  « 


I  I 


SI. 


3  -»« 


52 


-i    3  i 

-H  -1 

H  N  1 


ana 


a  a 

3  ^ 


J  J>  -3 


Hi 


f  ? 


M  rj  r*J  1  -i  .  . 


oi  -<  .1 


3^3 


31  J 


a  a 


CM  M       -<  -< 


1 1 


H  H  - 


-   .  -, 

c-  .1  ~\ 


_ 


a  a 
©  a 


a  a 
c  a 
/J  n 


a  a  a  aaa  aaa 
aaa  aaa  aaa 
to  Ji  j\     n  n  i     ii  .i  3 


aaa 
a  o  a 
/I   5  4 


a  a 
a  a 

-1  3 


a  a 
a  a 

n  n 


aa  a 

3  3  3 
1   1  ~i 


vi 
o 
■j- 
= 

■s. 
i* 
W 

< 
_ 

o 

> 

z 
c 


c 
- 


z 


o 

H 

5/5 
Z 

o 

as 
o 


i 

III 


"1 


I 

■ 


!i 


S  3 


oa  o  o 
A  J      :  I 


S  53 


c 

If 

if 

s 

1°i  M  l 

3 

-i  -a 

a    3  -3 

*J  w    -   d  J 
1.    u  *J  «J  *J 

■3.    T  = 

— .    .  -o  -a  -a 

c  s 

l-a-2 

e  a  o  o  o 

*    O    O  D 
3   H   »  0  ai> 

3  O 

— •  —  I    t  I 

<  3 

»  -J 

^. 

-3  j  o  a  3  a  e 

o    5        **  -J   U  I. 

rv 
•3    »  • 

131 

I  ! 


id 


iJ 


•■a 

2S 

a  -> 

"3  » 


1*8  o 

3  I. 

a  «■ 

— .  -O  T» 

i  a  >■ 
-It  ° 


3  i 


•r  -«  m 

.>  C-  3» 

J>    "J  H 


y  i  y  y  i  y  h 


x»  j  .i 


2 


N  0> 

a>  m  t-      4  » 


C-  «*P  C7*  -H 

T  O  .1 

»     •  *  • 

~2  —4  Z> 


3  3  "2 


8 

Q 


O  -.1  CI 


4 


-i-i- 


a.  S  I. 


13 


S3  3| 


 5T 

=1 


e~      c—  cm  z  e- 


3 


X  3  O 

-•c  oi  3 


-5  CM 


II 


.1 


II 


i! 

SI 


dad 


e-  C- 

nj  ffij  ^ 


^3 





<5 


I 


%f\ 

J    3         ->  1 


1  -1 


•  ■ 

C3  J 


o  «  n 

-1  -4  H 


•r  -n  .1 

^  j  ^ 


J  .a 

I  I 


n  it  JU  J  44 J  444  J 


ii  Mi 


11 


J  J 


1 


N      <n  y% 


ill 


*  jit 

a»  H 
.    .  . 


a* 


Mil  1 


^1  *  XI 


JT. 


3  o  a  o 
zs  a      a  a 


i  3 


—4  — •  — I 

— •  — •  — I 


>  >  ^ 


■-1  <^  ~i 


H  -<  -I 

•J  ol  N 


f*  'J  O 
B    3  3 


( 


( 


( 


_ 


ACCUMULATED  RAINFALL  <9  RUNOFF  IN  INCHES 


s  SsFl  *  R8*sa888835sa§  sassaaasas*  aaRsass 
2 


S  gH|»lS8?33SS?S5§??a?5|€8§?|§?§58R15R|S3 


5  s 


r 


JshsUh  3  ill 


ijlllliihilli 

J 1     nil     1 1 


( 


( 


( 


c 


1 


c 


(. 


(, 


{ 


ACCUMULATED  RAINFALL  3  RUNOFF  IN  INCHES 


(5 


ACCUMULATED  RAINFALL  8  RUNOFF  IN  INCHES 


ACCUMULATED  RAINFALL  3  RUNOFF  IN  INCHES 


< 


I 


! 

! 

I 


•  O  * — I 


«H  4J  a 

H 

<M  -~T3~t  3 
.-  -  -.  - 


act,  o       :   -.  J 
I  MJ3  g      >j  2  m 
«t    *  o  da 


•a  "0 
;    -  - ' 
o   o  d 


.J 

Q  3    Q  W 

ft-i  "q  3 
6-«  <i  J 

•H  ri'*r4  —• 

■h^m  O 
o  3  o  a 

S  J—  -.  ^ 
-<J  3 
•OGJ  9 
e*a  ■» 

a  a  c 
«  a 

©•30 
l,  a  s 

a  d  r-i 

f.  - 

« g  i 

O    O  .H 

o  o  d 


it 


€•  -o  0 

»-  c  o 


"  g 

O    3  <S 

S  g  a. 


i  £  3 


c  -w  >>  a 

fc,    O   L  U 

■  «  "3  a 

.      *      I  C4 

s  o  o  o 


5-3 

-  3  a 


QUA 


2  ^1 


e  i.  £ 
a  -3  3 

•  «  B 
O  I  "» 

O  TJ 


-*    •  - 

«o  3  g 


«H  Ch  O 


J.  J 


oj  3  3 

DO   (Q  fl 


•a  -a 


'If. 


"8 


O  *>  -< 

E  5  fa 


6    St  I 


+3  ,-1  8^-! 


S     Q  O 


r<a  o  a 
t«  o  a 

■  1  3  3 
O  °  S 

A  «  « 


LfcSjB 


■  o-i-s  1 
oca  % 


«  o  a 

©  •  o 

u  r  o 

O  O  <d 


?  -  a 


o  c  d 


J* 


II 


V3 

c 
a 

H 
O 


c 

C 

3 


o 

— 
— 

Z 


O 

a 
t& 
o 
u 


I 

ail 





il  ■ 


7? 

11 


:=      ;  o  oo 


o  o  o 


8  S 
« 

o  a 


oo     ooa    oop     ooo    ooo    o  o  a 


gg  ggg  ggg  ggg  6ig  ggg  s    5  ggs 


^^o?  &^sr        ssa  «ks  g^sa  3tm*  ha»a  d44        s  — 


K\  K\  rf\  K\ 


333 


cpco  on     ca  od  ao     Q><^  Q> 


RPR  ®4S» 


at 


Ji 

II  s 
st  i  ~ 


03 


a 


s 


1 


3 


3 


5 


8 


«  •  ♦    r~  r—  c~- 

O  O  O      O-C  <fl 


c?3S  ^S0. 

•       .      ♦  •<!«»••  *t«  *(-"^ 


£5  ?7  w 

OOO       OOO      OOO       OOO      OOO      OOO      OOO      OOO  ce 


i — r 


«* 


(V  HIT,       CM  i-H  K\ 


.  '->  <  '-'  £.  l>  ■<  ~  .1      :".      <  £u«j     i.  :.  - 

i  i  7      i   i   i      iiT     tir      1(7      ii7     iiT     ii?  ii7 


1 

04  f-l  K\ 


I! 


v    c««       •    •   •       ♦   ♦  • 


f^s  $ss  as? 


3«8 


f-inn    ir^  ir\r-t  t—ir.r+ 


I  j  !  |     I  . 


c  ■  • 


K^U  ITS  «V 


S  S  3  ££8  NWW 


•  *■  • 
q  fl  fl 


■a  A  A 
III 


♦  ♦  • 
-  ->  - 

224 


a  -a  a 
%  ■  • 


^  -  -c 
1  I  « 

£ 


«     »  » 

in 


■■     -  L- 


•  •  • 


r?1 

£ 
m 

eft 

H 

i 

. 

+> 
f 

uri 

* 


C/3 

a 

a 
= 

ad 

H 

C 

< 
> 

z 
c 

— 

c 
z 


— 

Z 


o 

s 

z 


o 

a 
as 
O 

w 


: 

6<c3 


"5 

wH 

rH  •  O 

»*p  a 

op  « 

J  , 

C  »  «-H 
-H-3 

1 

se  § 
•-i  • 

o  r 

m 

ti  ° 

BUN  U 

3  E  i! 
53  3 


•a  c 

A  rH 
.  H  *=» 

•o  -coo 

2  L-2 

a  +>  h5 

U| 

UN 


9  ■  ! 

ft  -P 

t3  un 

-  el" 

531 


y 

©  ^ 

•v  - 

3 1  ? 

-H  ,2  O 
•r<  o 
D  J  H 

■  a  • 

a  -h  * 

3  2-? 

-  -  o 

Ml 

UN  (I 
0 

H  F  ft 
o  o  o 

OS  u  C 


CCH 
COW 


-co  8 


3& 


JT3 

3 


3    O  « 

a   fi  * 

-  O 

un  a 


H 

3  S. 


—  -  o 

■o  un  a 
F  -3 
S  38 


frg  g 

U  rH 

a  • 

a  « 

o  +>  t. 

i 

33a 
•  s  « 

UN  tS 

a 

p  +J 

■H  C  -U 

o  c  o 
CO  o  o 


•3  »H 

Sj 

■a  « 

rH  C 

a  -h  h 

g 

I  ■ 

~  a  o 

5  §  g 
533 


"-a  • 

■OOrH  o 

>1     o  o 


-«  w  O 

Q 

o  o  o 

C5  o  O 


w  » 

5  ^.  O 

■3  ?  i* 


•H  r-1 

5  i?  3 


i  ^3 

♦>  i  >» 
c  t  -. 

•4  -  3 
c  so  » 
E  •  3 
4-0 

-  -  . 

c  c  : 

c  S. 
c    ■ » 

S  T  « 


r 

H 


■   C  1 


5  U 
3  fes 


I  CJ  rH  UN 
I  ,5  KN  «N 
I  T=-  CN  «N 


'  o 


II 


KNlfNKNrH 


<    «    ♦  t 

W  rl  H  H 


3rf 


WW  Wi-t 
HHrlrt 


E      F=  Cn 

« ~  *  « 

o  o  o  o 




Sn,^c"  ^ 


is 


333 

—  o  o    aoa     pao    occ  ooo 

ss  gsg  s§s  eel  ggg 


O      c  C3 


R^g   pigifi   figipi  ppfC  FffiR  T^r?  PPP^ 

siaa  SnS^Sn    ps£    sfts^  ss§  »sa  phik  » 


s 


3 


i! 


3 


3 


"©31  "eul 


3  8 
«  « 

rH  vO 


3 

^3 


a 

a 


°| 


3221  57£<^  gssss 

oao     ooo     ooo  rHC-wojcu 


o  o 
•  • 

o  c 


333 

oao 


UN  KN 

a  o  o 

o    >  •      •  *  « 

«  CJ  Q      O  C  O 

o 


i9  ^& 


I 


4 

CM 


UN 

--1 


-5 


rQ 


KJ 


;    :•  -. 

I  I  I 

CJ  rHrO 


Hm  &. 

J  1  1 

C»HK\ 


tv  r-i  eg. 


b.  E>H  0u 
I  I  I 
CI  rllO 


i  V*? 

—  .  .  J 
I    I  I 

H  r.!T| 


rH  K> 


Cm  &u  Oh 
III 


Cm  rH  ro. 


•1 

I    J  I 


s 


lit 


4 


Et.  C<.  £ 


CM  rH  KN     '  H       Qj  '-■Oy 


v3  t-vO 


C7>  . 

^?   •  • 

t-  LA  rH 


•  •  • 

I—  UNrH 

I 


•     «  • 

M  UN  rH 


S§8 


^)  ( — a 

ttjjf 


rraJ 


«    m  ■ 

f~.  JNrH 


rTk_#lO      XN^J  U\      KN_-flTV      tru^j  UN^ 


KN  J-U\ 


— _ 


§  pi 


3 


UN.  U\U> 


III  III  III 


CM  CJ  0-' 

oj  iu  ftr 


UN  UN 


III 


M  J*  •« 


HI 


4  i  i 
<  -<  ^ 


Tr,rj  rH  r» 

•  ■  4  aii 

+>*»+•  »j  - 

. ■  <  any 


7l 


jfTSTjr? 

a, 


4       J  * 


z 
< 

5/3 

O 

- 

2 


— 

o 
q 

a_ 
C 
u 

s 


223       cus  iA3  &s§ 


3 


J§S   tftAtn  ££S  333   fc&a.  ttfc  ttfc  |SS 


-: 


1 


4 


9 

o 


j! 


2.  1 


♦ 

° 




3 

9 


1 


9 


3 

3 


II 


8s OnSB  R-3  C4     in  kn  cj     ^  Si  2j 

•  •  »       <    •  •        .       i      ■    •  • 

O  O  O      O  OO       N   •  CM     cycgpj  ooo 


a  a  i 
a  a  ' 


5?  333 


ooooooooooo 


T 


o 

3 


I 


f! 


3 

3 


in 


-3 


f?t    YVT  jHj 

(Nj  ^  *>       01  r*r.-,  M  H!A      <MmK\      SI  H  K\ 


^ gij II  VY  ft 


£££  $T=f?j 

C-  IT  -<        t—  ITVH         f-lTvM      f-  ITNrH  r-ir>r-( 

J  _____  


_n  *  in 


I?  PfS  Sk£ 


KV_J  I 


1 


«$1S  §55 

♦J  »>  *»             _■->  «    ;    •  •«] 

Ex  _  c       _.  :._.  «i  «:  «j  *>_.-_>      .i  _i 

^«  a<_<s  <s<_<_  <§(_<s 


H  H 

K"l   1  1 
1  OJ  04 

°i  .  . 

6  6  5 

Max 

ska 

S3 

as 

«  ■ 

* « * 

E  6  & 

«o  n  k 

c  « 

-  ? 

•  • 

•  « 

IB  B 

e   •  « 

o  o  a 

4 


5/5 

Q 

W 

5/5 

H 

<: 

5/5 
© 

z 
o 

C/5 

u. 
--. 
o 

■ 

z 

B 
as 


B 
H 

a 

z 


o 
:— 

z 


to 
O 

Q 

© 
u 

1 


\ 

I 

o 
I 


I 


«1 


>  :  r 


is 


a  « 

.Q-P 

Is  : 

all. 
g  ig 
■3*3  ° 

■    0  rH 

~  »  o 
•Pa  n 

St4.. 

3 CM  C 

.d  ? 
•HQS 
■rt  »>  .p 

S£3 


5 


•Pa 
«  - 


-1 


■°  7  tJ 
° 

o  • 

M 


■rt    I  T 

'  ja  o 

,-1    O  -P 

■rt  4>  H 

o  o  O 
n  > 


cc«  e 


s  at 


*3 
»  ♦ 

o  o 


3  irscj  5  tr\ 
■o  oo  H  cvj  cv! 


9  3  3 


S3 

4  £ 


•  •  •   »   o   •  «  •  o 

HNOIOUV         o  o  k\ 


1! 


5  S 

a  9 


*2  £3^?^ 

«        ^3  c  «  73  o  so  a     o  c  «  o     c  o 

CO  C  a  O  C  Q  <-i       OO      >H  oo 

g  Fgffl  Ettg — i — - 

I     a  cv  c  o  t— c  u\:-o 

.-. !       K\  i-i  If  \  ITMTn  CM  *">  x-i  O 

"     tr>  t-  co  .-i  y  _£r        t>  ft  ;J 

g  lee  £  a*-— -a*  a — -rs- 

~:B«     ^Nfl  ec  w«     Schw     625  3 


€9 

o  o 


£3 


.So1 
B  so  vc 


Mi 


*  a  i 
— —  - 


f 


555  2^ 


1 


- 

o 


-■'it- 

i 


a 


3 


3a 


5  | 


1 


3 


•as  ,  3 


la. 


^1 
ma  t\ 


•  #  •  o 

K\C)  O  • 


"OS  £ 
•  «  • 
O  O  O 


 - 


o  ► 


317 

-J  si 


3  h  o  I 


1A 


T 

-- 


•  a  a 

■»  ^  o  a 


m 


sit 


IT  II 


11 


i  >  i 


— •>  a  o  «S 

,   *>  >>  a 

V!  ID    <>  (B 


>0  sfl      ^  c-» 


15  Fiji 


1' 


»  »  • 


I  fill 


4- 


I  M 




r 


«  •  «  < 
a  a      •  o 

a^ 
•   * 


i  i 


1> 

ii 


Sj  5?  9> 
•  •  «    •  »  • 

o  a  a      •  a  e 


( 


(. 


( 


( 


I 


■ 


- 


r- 


s 

D 
U 

E 

o  w 

<  y 

O  u  u 

5  z  . 
u  2  : 

ESS 

2  Si 
u  g  s 


z 

3 


in 
Q 

da 

v: 

SS 

H 

<: 
=£ 

C/3 

o 

as 
< 
> 

z 
c 


c 

z 

as 


z 
<: 

■v. 
S 
a: 


e 

+>  -r«0<-i 

<  i<M 

•a 
q 

Jj 

85 

e 

IhS 

o  * 

»  -4> 

c  «rH 

q 
n 

»  »  • 

o 

•  r-l  J>-( 

o  oo  o 

O  -H 

O  O 

*  0 

o  • 

»  '   -  ' 

•  FOB 

A  a 

a 

Li  bO 

Si* 

o 

u  ' 

21 


>  B 

d  « 


t.  o 
4>  -P 


.S 
k.  o 

d  o 


St 

a  u 


>  c  -a 

&  cy  _ 

°  -  c 

-H  i»  -U 

-  - 

i.  >  o 


•o 
o 
o 

* 

m 


»»«< 
PS 


C 

§C. 

o  -r> 

:s 

E  « 
*  » 

•3 

O  4J 

U  a 


<3<5 


-3  J- 

•      •♦•«•••  JJ        ♦     •      «       C    -  * 


SB 
-713 


i 


ii 


33 


8£ 


r-l  K"» 

s  5 


1* 


C  Ci  o 
•  •  « 

a  a  o 


o  o 

r-l  c 


C  J  O 


a  cj 
-J  1 


3 


4  S  -3  3 

oooaao     ift-ooaaaoo-     ~  o  o  a  a  a  ft 


33      a  a*  3 


5  ^  ^ 
Q  O  O 


8SE 

•  ♦  •  \»  • *  •  • 

o  o  a     rtfc>  o  a  a  a 


ooo'oJloMfip  oaoaao 


jj 

r-l  r-l  O 


•   *   •        t«««  «    •  «  • 

o  o  o  o 


„  5  o  aa_^ 
•  t    \«  •  ■  •  » 

o  o  a     Hp  o  a  a  a 


5  o  o  c^wtJtJlo        o  o  o  o  a  o 


|  CM  CM  -I 


o  cafc>  o 


l! 


a  c  o 


r-i  o  i-i  r->  o  o  o  rAO  ooo^Ori  ooootioocj^r-ioaooacjm 
o  o  o  c     oaa     ho  oaaar-tr-«  oooooooo--«r-ioaoaao-H 

11111  ill 


J  


:]noia 

j  K>  H\  K\ 

,   m  a  m 

sag 


sO  #-«  -o- 


tA«>o     ^  o  uno  g  ip   .       onoggooin    L  omooag 

*co  d*         ro  i^r:-ti 

HrlM      flr-»   .h  M      a  a     _^-Otn6j         x\  oflq  «il      f  \  a 


«r1H         C\JCMCMC>.n504        r-t        rHr^r^r^iHrHr-»r-l        r)  rl  rl  -I  rl  rt  rl 


5vR  in 
•  •  « 

t-  vrvr-i 


«    •    •  * 

t~-  U*\  Lfi 


» T1 1 


ofi  ir\  <?  •  ♦  ♦  «  • 
•  *ooaaa 
r~u>rH  t-aoace 


3  3 

f3    -    .  i  ,  .  .  .  ,    in  •  i  <  J  j 

•      •oqqoooo      «  o  a  q  a  a 


444J-3-3     m  UMiMT.  lt\  ir\  its 


-J  ->  -» 


3§  5      53  a  a  =cj5c  aaaass  «  ssa  a  aj 


i 


1 1 

! 
i 


! 


im  Hhii  UiU  imam  hmma 


i 


4 


s 


2      $  cJS 

_3  C7V  K\  O 


1  1   11  II 


nil  nnn'nmhmum  hininil 


II 


6 


sa        a  R  3   «     Ji  3 


3£        33  SSI       o  3  «  a  «■ 


i! 


$w         wra  raw  ^  swtntfw 

o  o  a  a     oooaoo     ooooo     oooooooio  ooooocoooo 


ii 


o  cj>a  a  o  o     cvJTo  ooo     oao^ooooo    o  cjH  o  o  •->  o  o  ©  o 


ii 


-  a  o  o  o     ^JTnVjIo  o  a     ogfi  j  o  o    ~*  i*S.  ^*    Tfvj.1*  "  '"I    "  1  *i 

o  o  oh  -jVi  o  cJTo  I  O     C  CjVh  o  o  c\j  o  o  o  o 


II 


aOOGOOOOOOOOOOOOOOO^HOOOOOOOOJOOr-<OOOCOO 


'  1  I 


II 


8888 


Iff  Hi  If     llli^ilil  111  Hi  Hil 

233223  888888888  2222222222 


Sgsg  Sssssi  HH*  iiiiiiiii  Hiiiisiii 


jJ  |irMiJ"i*i"ji<'t4,rl 


££££  23£^S  SSSJrS?  28830883  SS?88assl8ia^ 


1144 


iJJii J  iiiii  444444444 


= 

as 
a 

< 

<V5 
3 

o 

> 

z 
c 


z 
as 


a 

z 
-< 

s 

C 
■— 

— 

z 


O 

£2 
as 
O 


a 

i 


II 

3  a 

II 


•I 


+>o 
oo  * 

?La  p 


•rf     +>  to 

a  -h  -an 


■3  "o  s 
-  --  - 

£28 


+>  fia 


-  1 


a 


I 
8 


ai  it  -aa 

c  o 

0 

8  cy 

■Q  O  O 
-    .  ■ 

o  >  o 


5-1  «o 

-J  t-OO 

CtU  e 
OS  >^>-i 

U  tOd 

5  0J  e* 

o  J- 

■a  "8  ■ 

o  *  a 


Bo 

a  a 


■ 

+>  •  • 


.  .  .  .  +>««••• 

OOOQC3        cOOOQ  iOOOOO 

obo  tag     >qqpq  OflBaBB 


co  a 
t  • 
a  o 


->3 — 


eo 


a  k\ 

as 


ii 


3 


o  2 


o  o  o 


o  o  5     o  o  o 

ggg  ggg 


III! 


ooooo     ooaoo  oooooa 

ggggg   ggggg  gggggg 


c  oj  rJia  aaaoooo  ooo 


*    *    •        ♦   •  * 

OOO  ooo 

 _ 


qoooo     oooca     a  ooooo 


■  a^O*^.  •   •    •  .    .  a    ■  B 

a  Npfla  a  a  o  ooo  o  o  ooo 


SI 


3*H  4¥| 

ooo  ooo 


s§^€€  «€asa  o?^a^  ss 

ooooo     cooaa     ooo  cu")a  o 


a  oj¥m>h  o  r-<  ojTtjtjV«  o 


L^iHOj^o>Oi-ioJCJr-iin>-(CJvOLnin 
FHao-oOK-vooo3K-iOf-i^^ 

•  *    «    ■     •     a     c  • 

aoo^ooooooow^ooo 


O 

£££ 

a  a 

o  O  C 

■ 

i 

a  ill  ""i 

O  O  O  C  O 

OJ  H 

•  i 

o  o 

0.80 

4 

C 

i 
■ 

> 

O  OrAO  O 
a   •  a   •  • 

o  a  o  o  o 

4i  L-i  ir^Ji}  f-  m  o  >-i  -4  r— 
H  in  71  oj 


^a-jJ-jc?\oJajt—  cjr-o  33-^ 


rl  H  H  M™\  K\  K\ 


oo 


_ 

CO  2>  C7^ 


OJOJOJOJOJOJOJOJOJOJ0J  OO0I 
r^FHr^HHHH^Hrir-J  CJ«-lrJ 


c  j  rj        ^  j  _^ 

<H  iH  <-H  OOO 


I 

o  o  oj     a  o  Of 


C  J  IT\ 
I  r«1  o 

►  oi-5 


co  ino  c  in 

POH  -O 

oj  m  co  oj 


33  »S 
|  33332 

oj  -3=00  y ^} 


Jirt-    Jinr-  Jint— 


T5>  a]  J  •!  J      Paaaa  jnaaaaa 

IOOO  ;       »°200  »QOOOQ 


inmminmmmminmm  in 


k~v^}  in    K^jjin  K\ro,mfnrc> 


in  mm m  mm 


aqsaoaaasca  esc 
a<il<«J<l<<<c       •  a  a- 


"-3'-J'-J-J->,-3'3-»,->-»'-» 


^  ^  ^ 

OA  0> 
-H  -H 

OA 

OJ  OJ  OJ 

CCS 
at  a)  a< 

1  o 

XI 

a  o 

£  h. 

X3 
0 
Co 

—  -  _ 
o  »  « 
i.  i.  ... 

-  j    -i.  .t.  j_  -  i.  a  b.  b.  b< 


! 
I 

« 

e 

2 


J 


o  a 


■P  t. 

O  © 

a  > 


04 


o 

6  i 

■p 

"O  o 

9  " 
« 

a  • 

S3 

o 

a 

a 

•p 

4  i 


o  e 


3 


o  -■ 


■la 


<3  <3  a 
q  B  a 


{food      «  cJiJ  <5  g  0  q 


LOO 
a  >  *J  » 

•1  "0«H 

St. 

0  -p  - 

HBO 

«-  Q.  O 

O  0+> 
U  O   O  o 

c  <U(S 

*n  a  a 

6  -P  -P 

Q    O  i 

o  >  o 


a  u  k  « 

•  >  .a  e 

a  o 

o  o  13,. 


13 


o  B  6  -p 

O  O-P 
t<o  tOO 

c    »  o 

fc 1  » 

o  m  r 


^  ■ 

a  p  -p 

o  o  i 

C3  >  O 


3  o  oj 


= 

■y. 

Hi 
H 
< 

O 

> 
Z 

o 


z 


Q 
Z 

fit: 

c 

— 

z 


is. 

o 
a 

O 

w 


OOCD  O 

•     •     €  • 

■H  O  O  O 


o  o 

gg 


o  o 

g  g 


a 


Hi 


K\  CS 

«  ,  

~cr — " 

o  o 


18 


o  o 

•  • 

o  o 


33 


m  ft. 

«—i  r-t 

-2  04 


o  o 

gg 


i9v  3^ 


a 


m 


a 

o 

p 

2 
t 


„ %  £s  s-asss^s-ns  s^sasss  s-asssss  f^-s  ^sa 

cjp     00     oaaaoooo     oaaaaaa     oaooooo     00a  000 


3 

f! 


^   i-l      O.I-)      HO<-1K>rHlc\l^4cS      OjqHK\r5oj'i      ffiCHMHCJO      ~J  ^  _J  JgSSI^ 


«   •   •  • 


4    «     •  9 


00     oaaaoooo     oaaaaaa     aaoaooo     oca  000 


Hi  4*1  i^.l^l^3.  I^l^^^v.  ^3 

o  o     o?fc     00     ooaooooo     oaaaaaa     o  ojTc  oooojI    00a  00a 


o  000000  oooaoooooor-ioaaoaaar-taaaaaoow, 


in  x-\  oj 
o  o 


iro 

rr 

J.  o7 

S3 

f-<04 

CV3> 

2  s 

OJ 

0.'  04 
r- 

ss 

a  s. 

*  gS^a^S^^  ga^s^^ 


mo 

OJ  ?4  04 


00  us 

2^2 


3£232  23: 


!  2 3  S  £22 


oca 

2322222  .2,239-,^  822i 


^.3 


r-  a  a  a  o 

I    !  I 


KS  J-^f 


P    »    t    I    4    I  t 

■  a  a  a  o  d  a 
in  a  a  fl  a  o  a 

ill   I  11 


H  t4  f4  r~-  r—  c— •  jtnr- 
muMrvminmin    o  F~  m 


mir.  in  in  mm  m 


1  1  I  M      1  i  i 


tn    h-i_3  m 


T 


04 

P-t- 

04  04 

ST 

t- 
N 

• 

«  • 

■1 

t 

— 

e 

•  c 

• 

rc\  k\  h~\  rc\ 


m        K\  K\  K\_^  K\  K\K\KM<V^4        O  -O  O 

•    ••«««•        «••••■«         •    a  t 

-*    —    »~  -■    --  U    L.   U   tL,   U   U   U.         U   U  tt 


l^fl  KS 

H  H  H 

U   U  I4 

5  .-3  a 


it 


( 


]! 


o  . 

E  o  ■ 
f  6  * 


2-3 

o-t> 


■8  . 


is 


AA. 


pa  o 
•-It.  g 

■  o  ,av 

o  -H 

•  a 

OS  =-3 

5"  ?• 

>■?  -P 

sh  a  H 

(3.  C 


o  m 

•a  1 5 

OOO 

a  :>  O 


*  ?« 


SB. 


50-JO 

>o  3 


■"->o  in 
»  •  +> 


■ 


h 

o  • 


'"3 

—I  &43 


«  O        C  < 

¥! 
» i 


on 


II 

•  +> 


O    O  ctf 


:    c  —  u  >  a. 


•§"3  •  ♦ 

O  -P  Q  O 
ta.*  C  Q  Q 

•     ft  a. 

=   e  = 


2  ASS 


a 

+>0 

■iohj-1 

2  ° 

E  -o  •  • 

I.  p  -t> 
-<0   ■>*  B 

OO 

<3£9S 


CI  a 


»H  -)  ^> 


a 

w 

S3 

1/2 

tsJ 
H 

3 


z 
o 


© 


■  e 

-   -  -3 


ft 


o  o  o 


-i  .5  


fj  o 


o  o  c 


p-.  a. 


CM 


g|  gj 


o3 


.8  . 


o  a  o 


o  o  c     o  o  o 


poo      OO      OOO      OOC      OOO  +>^r-l 

sgg   eg   ggg    ggg  ggg 


is 


S3  S3 


3 


4    «  •  T 

a  a     o  a 


33  "o1^   SSS  "JQO 


$■3*  tS-S  it-2-8  ^S3 


OO       OO      OOO       COO       OOO  OiHr* 


: : 
a? 

si 


O  O  CM  O 
O  O      O  O 


14 


1  I 

c  a 


3  ~+  a 
•  o  • 


O  <-l  i-i    -  ^ 

•  •  •      «  o  « 

OOO     o  o 


j     -j  S    '3rt3     ^oo  'c'ScJ 
•  »  ««•         .  •  « 

?  ©  a     oo    ooo        oo  oco 


fll 


o  o     o  o 


•    f  ♦ 

OOO 


•    «    «        •    a  « 

OOO  OOO 


^•o1       Jsk  kkU 


«««•«•••«••• 

oooooooaoooo 


■      4      •  *  - 

ooo  ooo 


oooooooooooooooooooooo 


II 

!  = 

S3 


ii 


*3 


3  2 


2?2 


acsa  sss 

■<~i  .-«"\  o        in  h> 


3  ^1  9   w  i 

k\  «-\  k\     LTv  ' 


K\Q\      rr\Q\      K"\C*\       O  O  O 


23   29  339 


H  fj  H 

23   3  22    2  2"2~ 


o  o  oj     o  o  CJ 


,3 


cKF-  u>  jn  ^ 

«•            •••  *>\«B 

irv      HH      t— ITV^H  t—  lArH        •  n  -I  r-vno 

M  I  I  !  i  !  !  ^ 


o  o 
u>  in 


v0 

Q 

•  O  O 


OOO      nO  t— 

•  •••  •    «  • 

UMTl'J>      HHH  t~-m^ 


4- 


lt\    >o^4  irx  -J in  in    ifiK--f\       _^^c     inmir.     kvjJ m 

 _  .  :  $  


II   II   II    III   III    S£l    -^1  - 1   III   1^1    I  I 


a,  Ot 

•<  * 


1 


•a 


2 


9 

■pea 

.J  »^-H 

. 

■»o 

h  -F 
«  E 
►•■^ 

*3  0 

p-txJ  - 
:  _  r 

0  ^ 

Ji< 
PI  o-»j 

1  ■-  r. 
O  » 
— I  C 

t— 

O  •) 

-U  *1 


g    5  6 


r- < 

-<t-  c  o 

op  «4 

9s;  cj 
t»^-— >  » 

tn«  it 

r4  C  -r>H 

u  -Aaf 
c    I  ■-  M 

6  r-"  C 


O  9 

o  > 


oc 

-- "  -UJO 

a  -«  - 


>  <\J 


H  CIO 
•H  >4J  a 
o  0,= 

B  5  H 


t,  c\j  *?5 


CV-*  -  3  -s 

^9  '  -J  a} 


a  cs 

•JO    -  ©O  . 

-•  -   c  .«-«  t?  o 

»t-"     O  CS-H 
1.-5  O        TS    ^>  £ 


1 1  8 


r?  £  6  S    £  5  6 


B  O— *C  O 

c,  c*b 

a  «  -a  o 
e  J< 

3        O  c! 

-H     O  t_*> 
3  f 

i.  o  a 

C   -4  cj 


^     3  *1 


8}  £ 


a  -jog 

O  O  O  » 


-u-H  or 
ao  go    t;  „ 


ho  tj-cs  £, 

+>  « 

CO  4->  C  rj 

O    co  O 

•6      C  > 

an  -3  o  ttf 

O     o*>  © 

«  O 

U  U  o  o  u 

>o    I  > 


gg 


o 
O  3 

o  O 


^3 


dO  <0 

o  a  •  — 


8?    1  H 

a  a 


a 
— 

DS 

C/5 

H 
C 


z 


z 


a 

z 
<: 

2 
as 
c 

H 

— 
— 

Z 


— 

c 
a 

o 
u 

isi 


to  o\ 

O  .'J 


2^ 

Meg 


CJ 


&3 

5  o 


o  o     o  o     o  o  a 


o  a  o 
ggg 


o  o  o 
g  g  S 


O  O' 


- 

J'.  rr\  O 


a      •    o  o 

_  J  5>     a;  cu 


o  o  o      o  o  o 

egg    g I g 


o  o 

gg 


is 


5    ^  ^ 


21  5! 


3 


3 


O  T3 
H  O 
♦  •        •  • 

o  a     o  o 


23 


o  a  mi 

•  it 

o  a  o 


33  2 


«•••      •  •  • 

— i  f-t  -«  o     a  o  .o     o  o  o     o  o  o 


«H  si 


II 


6 

c 


J  co  a  cvj  cj 

f>  CJ  M3  _~  rrv 

•    •  •    «  t 

o  a     a  a  o  a  a 


-•»^        «««•  . 

"j  ■         1     -i  hh     o  o  o      c  o  o 


tA&n  ^am 


O  O      O  o 


8t3  2^ 

•   •        •    «      O  o 

o  o     a  o 


^1  » 


{4 


-7  JC.\,  333 

<  _T  '"j  I     CJ  K\^J      COO       C  O  C 


TiTi      »>k>  r^.J 


J-  |A  0*  t»  *>  irsocp 

^  H  H  H  HH  O 
«•••« 

OqOCO  OOO 


a; 


IT 2   S  S    2  S  2 

•O  cv  h  ir\  o  o  o 
kn_J     cj  k\     jj  r~  -r> 


6o  S 

■        B  • 

OOO 


IS  If 


".  ^.  -T  CD  CJ  OJCO 
O  3  H  O  H  ^   •  CJ 

•    »»«««0»  ft  • 

r-l^<i-"0-HO      O       OOO  OOO 


c  5  :     cj  cj  kS 

O  C  C         r-i  H  -< 

;  o 


CJ  cj  -J     cj  KSiAroi  cj  l«?tr»2! 

^iHO       CrH^OH  ->o    .  • 

OOO  ^  ■—  «  «  '-"-^  ^ 


a  o  a  a  o  oo  1 


E  K  tS 
"  "z.      a  5j  j(J 

f«-i  k-\  m    m  cj  cj 


a  u  -:-  x 
- 


out—  OOO  UMTiO 

922  22-  222 

-<~\  r\co  On  t—  >;  o  o 

W  -» iH  O  C  ~  ?J  CJ  CJ 

C    7  C7>  CJ  CJ  CJ  O  -O 


a  o    o  cvj     o  o  cj 

OJ  cj      <H  H  CilHH 


22 


I 


o  c-  o 

S3" 

MI\H 


in 


OM5 

■7\  t= 


•o  r~  o 
ro  -  r- 


o  o  o 

a  t- 


%or-o     or—o  -ot-o 
ir»     0Nr=-uN  cKr=- 

•  •••  •      »  a 


•C  r—  o  o  -0 

pfA  -j  c-  rc\r<> 

!>SL1  CJ^  ON 

♦    ►    •  »  • 

t-  m  (— c— 


t- 1-    p  o 

UN  IT. 

•    »       •  • 

in  in    w  -< 


rCNKN,     4B\     rcv^m     KN4in  rrN^m. 


Ml 

_r-  mm 


co  aa  co    o  o 


a.  a. 
-1  -4 


u  u  u 
a  a  a 
-<S  •<  -s 


U  u 
a.  a.  ck 
<  ■<  •< 


I**  ill 


111  II  II  II 


and 

z 

■ 

N 

o 

S 
CO 

C/5 

a 
= 

as 

• 

1/3 

O 
> 

z 
c 


c 
z 

a£ 


a 

z 
< 


— 

Z 


c 
a 

o 
- 


I! 


-p  ca 


e  I 
a  n 


3 

- 


r">  -1 


a  ■ 


rH  bo 

a  v  o  i 
u  jta 

u  Ot  m 

°  _  o 
a  £  k\ 
o 

^  J  J 

£3o 


*  C  o 

a  -P 

o  e  % 

>  K>( 

d  *0 

c  B 

r-l  «  * 

h  ^ 

c  a.^ 

S"  B  .3 

O  3 

o  a  *» 

u  3  ° 


*>  • 
k  e 

■ 

oo 
BO 

H 


4>0 

— O 

CO 


S 


eS  O   a"       d  o  d       tl  O  O 

Coo     C     o  gfig 


d 

*  o 


oSo 


28 


■a 

Cm 

r 

4 

CM 

a 

3 


o828 


-a* 


3 

ca 


4 


_ 


o 


-3 

cvi  on 


'S  15 


CM 


CJ 


ago  o  o 
§5  3  is 


ooo 


O  O  i 

S  S ! 


ig 


2 


3 


i 


S 


>0 


TTi 


_  a  o 
4  •  » 

a  o  o 


•    ■  « 

o  o  a 


o  o  a     a  o 


a  S3 


•  •  «  • 

o  »— i  o  o 


•  ■ 

o  H  a  o  o 


•JX  PW  3r-l  l?l 
«\-    «    «  ♦     •  • 

o  in)o        co  o 


El  •  »  ■ 

I  q  a  o 


g  tigs 


i-i.-t     w  o3  3     rj  eg     ih  7g  3    cjt~3  3  »>      •  , 

«•         •••         4     •  »     •    •         «•«•  ■  • 

oo     ooo     ao     ooo     .-Jr-ioo     r-ttNocfl-    o  l-jo 


cjla  o 


«   •  • 

ooo 


ooo 


ao     oo     ooo     h  cj  o  h    rt<^     cal-N    w  uSlrj 


ooo 


?3 

H  O 


1. 


-H-HH 


-a  -Br 

fa  ~*  o 

•  •  ^  o  a  ^<     ocjoh      oo  oo 

Bi  04     i  CO  §  0J 

^  


9  i 


o  ca     co  o 

•  «      «  « 

o  o     --•  o 


<    <    •  I   •    •   «   t   l   ■   I    t  1   t  t   •  1    t    •  <    1   •    •  -   4   «   •    4   •     « T 

-jooooa- 

!  M  1 1  i 





o  uvus 
^7? 


S  oJ^  3  S  a 

(M  ir\  3-  o 

«4    M  -    -  a 

t~~  O  t-  O  CM 


If! 


J  L-S 

o7  co  cy  ^3 


w  ~a  \s\ir\ 

r-t  CO  0J  -O  ^ 


in  o  o  o  c 

HHOK\  CC 

— <  0J 

3355  $3-3  3-3" 


MOW  r<        H  lf\ 


*     ;  ao  ti    ootii     aqoj     oac     oo     ojcjcvi  Q iopa     aaqoo  ejojficj 

I  ^  i     1  I 


O   O  OJ 


-o  r-  _ 

r<-, f~ 
C\T=  ITS 
■   *  • 
O-lflH 


5h  " 


8        rH  cl 


KVrj-  irs    mj  u\    "K-cf  in  km<\ 


o\   •   ♦  ♦ 


t3  «  •  «  • 


in  ■  •  • 


t2  . 
"  2   iA  8 


minmm 


7 


£22  SI  Si 
III  III 


s0  nO  t—  t>»  l*« 


a  a 


-a  «b  -a 


-a  -a  *a  >a  "3 


-oo  r-  c- 
Ijll 

"3        ^  -> 


nOO     >o  -o  -o 


a  s 

3  3 
-a  -a 


Id 

a 

S 

D 

U 

£ 

o  - 
<  u 

O  u  u 
l_  V)  I 

Z 

LlJ 

h 
cr 


z  tl 
O  "> 

l-  ec 


2  a  2 


Q 
as 

D 

C 
aS 

> 
Z 

c 


z 

as 
as 


a 

z 
< 

s 

as 
O 

:— 

v: 

- 

z 


c 
a 

as 
C 

W 
as 


a 


•  "3 

J?  3* 


3  e 

•s 


•  !-T3  3 


o  d  *> 

o  «» 

o  ■*> 

O   O  jf 


*!3 


its  5 

i  u  cq 


li 


1 

9 

b 
0 

•» 
O 

S 
i-i 

m 

o 

3 
9 

a 

O 

c 

■ 

a 

S  -P 

* 

H  H  41 

•5  » 

g  4}  5 
»  e 

o 

H 
o 

0 

—i 
w4 
O 
D 

a  8  ^ 

«  3 

;  M  e 

o  « 
d    •  9 

-1  0 
0   B  -* 
«a  *h 

| 

a 

o 

$ 

-<  3 
•  so 
•-1  0  « 

• 

c 

—* 

-1 

•  5 

r-l      •  O 

t  o 

j  :j 

* ■ — ) 

O 

n 

■ — i 
a 

I 

o 

a 

O  -H 

-«  -r  d 

M   O  ^ 
r-l  ~ 

3 

U  • 

d  O 

3i  a 

■ 

-M     •    .  • 

6  §SS 

a 

o 

-J    •    4  4 

o  o  o  a 
o  a  q  Q 

o 

d  o  o 

oca 

■H  a 

«  -S  o* 

a  u  E 

£    3  d 

i  'J 

a  0 

- 

3  z  1 
S3* 

3  ^ 

o  -3  m 


-3  cr 


a  S  3 

<s  3  13 


<3S 


p  1 


If 


111    111    II    If    il     g§2§     ggPg    goo    000  goo 


r>*       ^  r:  y  ^      ^  u  u 


O  o 


(j\  r~  c~-  r—  00 

t-t-;-     o  vO  r=- 


g£  SS 


°   °°  55'S5   S^S  t3i3t3   ppp  {eje 

R  £££  .5.3.5.    -5.5.  Ul 


•     •    •  «     «  « 

aao     hhh     o i  00 


S3  -4€ 


'  lac; 


• :  a  o  k-v 
•  «  •  • 

0000 


w  o  w     rj  ^ 


o 


■ 

O  r-t 


-dcf 


-  -  .     «  ♦ 

a  1     o  a 


aao 


S3 


J  »M  H     00     00  oa 


a         a  a  w-  o 


38*  ^8 
•  •    •  «  , 

1  O  O      CM  CJ  CJ 


3  §S 


*  *       •  # 


o3  *3 


01  01 


•  « 

1  a  a 


c03 

«  • 

t  I  o  o 


o  1     o      1     ^  a 


aao 


mo     o  tr\  00 


J>  u%  a  ir\     10  u'M'Nso 


~722""?gg  S5  ?s 


CM  _3  ^,       >r>  LT,  LA      in                CM  CM  CM       □  a 
•     .  .  «.r-Lri_  


322  mmmmimfmms  m  m  55? 


«KS     ^  ^^^^     ^J^J         Ml      ^Jin  III  I 


coca^     r-f-c--     ctncj,         ov     Cmj,  0000 

f>  r-*  ^  -H  — ■ 


000 


?J  vAinin  KjvKjk 


•••  .. 


( 


( 


8  H 


?! 


1J 


c/; 
Q 
W 

as 
w 
H 

<: 

C 
as 

> 

z 
c 


c 

z 
— 

at; 


e 

z 

<: 

c/a 
OS 

O 
H 

C/3 

U 
— 

z 


— 

o 

a 

OS 

© 
— 

a 


£  <2 


o  o 


I 


•3 


CM  p 

O  CJ 

■oo 

Hair 


as 

1 


Trrn  r — I  — rnj— 


OOO 

§gg 


Olio      OOO     _3  c 

log  ggg  331 


a 


O       O  I 

g  gj 


o  c 

gg 


Pie 


ddd   gipigii  333 


 < — i  1 — i — i — — i — i — ; — — i — i — i — i — , — i — i — i  . — . — i — 

SRSK  'SS'S  £S£  SSS  PRP  4 


c 
* 

j 

f 

i 


i! 


cm  J  —3  cj 

in  in  h  cj  o  o 

•  «  •  *  «  « 

o  a  o  a  ooi 


•  •  • 

-4  CM, 


•  •  •    »  *  , 

H   H  r<  OOO 


'OtOO 

<J\  ^  in 
•  «  « 

O  ^-1  o 


§8 

O  O  I 


o  J-  <a  a  co-J 

O  a  CJ  -3  o  o 

•  «  n  •  • 

riH  o  a  o  o  i 


^1 


S22 
*  •  • 

OOO 


CD  O  O      -3"  CJ  _J 

ooo    3  a  a 


vO  03  cj      cm  -  J 

«    *    »        ♦    t  ■ 

^  ^  ^-c  OOO 


111 


i! 


23  is 

•    4         4    ♦      O  • 

.-t  <h     o  a        o  i 


§ST8 


Ol     J  OOO 

I  1     i  !  U 


OOO 


88  §  pS  3<? 

ooo     o  a  a 


CM     ^  ooi 


1 


OOO 
CJ  CJ  C- 
♦   •  • 

Oil       r-l  .-i  O 


21  2) 

OOO 


CJ  CM  ~ 

o  o  ojI    o  aj>3l 


$8.£ 


|! 

It 


2 


11 


33  53  ££ 

on  f-  H  k\  o  a  a 
~<  _j    cj  — ^    m  q  a 


88  P- 

r-1  W  -t 

8l  E? 

mcj  m 


835 

cj  cj  cj 


y>  C~    -  -  CJ  t~- 

CM  O  CJ  coo 

OOO         r-t  ^ 


--2  CO  ITl-H 

OOO 


Fig  85 


m  a  iriiri 
■— «  •     to  co  cy> 


OOO 
CD  O  O 
rH  CJ  CJ 


58 


-C  O  Q      -5  3  <1 


„  O  CJ       p  O  CM 

O         rH        CJ  H  <-« 

CJ 


r-<  -H  C 

in  ip  in 


3£3  sag 

cj  o  o     OS  5 

CJ  li>_CT       ^   i-H  Lf\ 


COW      OOCJ  pocj 

Cj(-tf-l        CJ*-<i-H         CJ  H  H 


S! 


tJ  d  vQ  f7P 

i»     I  It—  KlJ  t- 

"  j  in  •  on  c5  in 

«  O  «  Q  .     .  . 


mm    K\_cf  m 


O 


o.T=-  in 

ON  r- 

g_ 

m 

t—  in  ^ 

c—  in 

• 

f^Jin 

•O-cf  m 

m  in  in 
cj  cj  cj 

ON 

4--   V  — 

a.  b.  a. 
©  ©  © 

03  CO  CO 

Oot. 
Oct, 
Oct. 

k>  m  m> 
.  •  •      •  a 


■ 

r»     «  •      •  •««  «»• 

3    -J         -    -         b»b«t4         *   --J  "J 


MUM       £  24 
«J  <|  ^         CO    CO  CQ 


cm  cm  cj  mmm 


•  •  . 

4*  +> 

-  . .  _ 

c?  1? 


K>  m  k>i      K-,  rr\  KX 


3c5.S    <S  cScS 


( * 


i 

©  CO 

O-- 

U  4->0-4 
•3  rOO 

-«-<s 

■   C  » 

♦>   &J  » 

d 

O  r-*^tO 
*4QO 
»  O^U 
*     a  « 
O  Of 

O  XI 

a 

P  -t> 

o  c 
o  > 


or'j  H 


V  CO-' 
<u    3—3  • 

"H  OP 

1  gr-a 

-<sOO 
-I  coo 

. 

;  ;  :  = 

4  O 
o  e  S 

^  o  o. 

-c>  3 

a  a 

a  C 

v.  +>  o 


1 1 


p-4 

<3  0 
O  <• 


oP 
o  c 


-r4f<\ 
O  I 
ECJ 


■do-H  o 
>  c  o 

|# 
a    h  b  • 
c  j 

auc\j  »  » 
ou  4-^p 

{>  19  «  (0 
CT3P— 4^ 

O  M  -HO  o 

3  » - 

t,  d  'v-.t^  i- 

o  p  *  •  © 

t»  ■  c  c  > 

u  a  c 

t,  43  OP  I  ». 

'd'  o  7>3  "2 
t.  o  >  £ 


•VI 

PI 

c  •-. 

O  s£ 

£1!  o  o 


=^ 

Pf=P 
o 

<5 


f  8 


C/2 

o 

H 
t- 

<: 
it 

O 

5 

> 

z 
© 


o 
z 
a 


nil 


o  to 


cj 


o  cn 
Q  in 

ITl  -4 


Mil; 


0 


g 

X 


3^ 

CJ  C^ 

I-* 

-4  LTV 
KNin 

c\j 

H 

"  -> 

«  • 

•  « 

<M 

CI 

4-i 


OQ       OOO  OOO 

es    ass  ggg 


o  o 


!3  Si 


1111 

«      •  •  • 

Ml   

o  a  <-<ta 


in  ir\m   -o  \0 


\G  O  ^0<3 


as 
O 


id 
Z 


c 
a 

as 
c 
- 


•  • 

c  o 


CM  {U      cn  33vO       CJ  CO      CJ  <5 
O   O        OOO        L^O        -1  L"iO 

*•       •     .   *        •«  « 

oa     a  o  a     00     0  o  • 
o 


co-Otn      IIJCJ     «  i?iO 

CC-S        rH?]?J  ••rl 


□    3  COD  vOvO  -CJCO 

SS  C— .  3^3 

•      •  •    •  •     •  4  • 

o  o  cj  1  a  a  in  o  cj  o 


H 
61 


o  o 


O  CJl 


o  Jo 
I    »  . 

a  o  a 


CJ  IA  O 

«    •  • 

OOO 


5g§  3^   8*3  ^3 


o  owl    ao     r-ta  k-\^i 


^    SJ^2J    gg   3^21  333  3£?5 

"OO      CJlCJI     OOO       -(O      OOO      OiHO       OOO  OOO 


II 

si 


i! 


I 
J 


•       4\  4     4  •      •  *  • 

O    -ICj|      OO        M~V  \S\  M 


o  -o  -o  cj  k>  ~S  r—o 

c-ct~oo  «oo 

•  ••••  »  » 

00000  oa 


>  C~  CJ  <-i  c 

)  o  co  — 1  c 

,      4     «      •  • 

o  a  -1  o  00- 


LI^W  OC\OH  CO  Cm  O  CD    O  — I  C>  O  1^  -J  CJ       O  'O  C~  r<\_^-0  ro 

ODrH    •■HCJCJ  ^  Hrt  -^5              iSOCJ  Cl«K\t»CJ  iri  sQ  lACJ  nO 

•     •«r-4«««  4«« 

OOO       OOO  OCVIO 


O  liMT\  ISSQ 


O  J»  in 


o  on  O  ino  000 
r~^=3     ca  fc-co    vS- cr  in 


00  o  a  f<~i  -<-\a  rl  in  -J  r~  cJ  s 
rr\rr\     rr>  CJ      m  mo      CJ  3     CJ  K\rJ  o. 


mm    3  in 


L^O 


in  q  \p 
W  3  infn 


us  o3  -3  m  1*1  ic\  Jin 
r-l      Ou\      ok-v     00  atri 

cj  r~     cj  r-  c^c- 


rl   r(H        CJ  t-4 


cj  ca     qcj     0  o  cj     00     000    cjcjcj     ao       ppo     00a     cj  cj     a  a     00  00 

1-I1H        H   A        CJ-I--I        CJCJ        H  -I  H       -    -4  —        CJ  »H  CJ       CJCJCJ       ^    HH        —  -<        CJCJ        4-1-1  CJCJ 


?! 


00  a  0  r-a 
c-t--     P-  c-     K\  +N 

m 


t^T?  l3  •  J  m 
•  •  4  j  o  « 
r—  c—     in  a  a  — 1 


CiT^in    ON  « 


•o  o  c*  vo  'O 

k-i  k\  j  3  f^^n 

Ci  cm  oNcn 

a  a      4  4  •     •  r>  o      *oq      •  o  «•  •  • 

a  a     t—  in-»     c-ao     in  aa     —1  a     r~  mm  t~c- 


•  4 


q 
[-4 

m  • 


mm 


fi  _4-m     KNro,  33 


3    m  muci     k%3  ul  jiri 


kmo\    j  -rt-ct     mm     kik\    33  mm 


k-\k-i    -^3  r~r~     c~r-o-    c-c-r>-     mmm    o  on?     cooo     coa\     mm    mm  mm 

l-i^H  — 1-1         H  HH         *H  (— 1         ^4_|rH        H    HrH  r-t  . .    _  -4         _  _ 


4>p         —  — J  p  43         PP         —    _  4>p*3 

loo    55    5o5    3<S    cScSo  5<S5 


>>>  >    >  t>  >  4» 

OOO         OU         33         OS  OO 


Q 

K 

./: 
a£ 
W 
H 

S 

o 

z 
c 


q 
z 

3 
OS 


o 
< 

C/5 

as 
C 
H 

— 

Z 


O 

as 
C 

5 


o .  ■£ 


o>  CM  5b 

~«  «^CS  3 


"Si  -Be 


■  ■* 

I  o 

CJ  S 

to-i 


"   OO  3  6  ts 

rj  n  .1  h"v! 

O  3  3  MB 

4S  4  « 


8    -3  2 


3  1  « 

c\j  a  - 

•  ceo3 

ss  a 

a°  =5  - 
c  5 

^   -J  5- 

•-i  Br! 

=  9£g 

U  tj  t 
c  c 
>  -< 

O  _<M 

OK  * 

^  E*»6 


68 


-#-» 

s 


CO 


-3 


'S 

f 

vO 


CJ 


O  OO 


•  a  a  o 


e  ° 

§  3 


°  §  3 


o  a 
-s  o 


<  a. 

in  a 
m  Q 

A  -5 


■ 


8§ 
•  « 

a  a 


H  a 


at  ca  o 

CJ  CJ  CM 


4  .s 


"t  *7  ~t  LTV  Lf  >0  -5 


jf  irt  u>         3     jSfS     ^  "5     ^  '^c  5 


Lf  Lf      LTV  U"\      If  Lf  If.       If.  If  If  Lf  O  - 


O  OO 


i 


I 


-O  OJCv/ 
♦     •  • 

O  OO 


3  8 

o  o 


•  Q 

a  • 

o 


33 
•  # 

o  o 


o  a  -oca  -o  g+acj-c^cjq 

_-r  ^5  mo  o  ^  Gac.rHooifH 

*   *  ««  *    •    •  «•«•••«« 

3  ^-  oao  oooaaaoa 


oo     ci  cj      -cu  q     c\j     owos-o  a 

>    •       •«        •    1    »  ■ 


444  2  3   2      21  Si 

OOO  OO      ON]     OJf|     C  TiH 


CI  * 


-i^-i        f    oj  |a  a     a  rJlc  a  cjtj  o  a 


ojij  h  oortoa<-iO'_;i-iO 
•  •••  ••••••«••• 

ooo     ooo  oooaaoocoo 


^^^-ookiji  o  a  oo  ncj  o  o  yioi^rt 
N  : j  if  c\i  nmt>  o  cj  oj  \s  r-t  o  f>  rn  c  a  o  o  _4 

h  h    h  h  cj  o  ^Hr^cjoo^aaorHOKx 


O  if 

2 

if  o 
a  Cvj 

o 
— * 

-i 

1 

o  ~> 

r- 

a  a 

CM  CVJ 
-1 

o 

CJ 

o  if  if  oaifaoaoo 

c~  J-      ■->       C—  If 


•4  •-.     ill    IS   3  2  U  2  I  f92 

-■  .          Sd      d  if.    oj)  -cJ  r~  oo^n?3l'\u\ 

r  >  K\     x  -  -*  'f  i«>  ijj  -fjj  "J 

rj^:  '  cy  -5  a  r^\^j  o  nj^r  3  jpj  h  eg 

oc     oo  Cnjcjoj  ooooaoog 

cjcj     ^  -\  ^i.-ih  cjcjc\ic\jojcgojc3 


vO  C~-0 

oF-if 


it} 


■p.  • 

•  a 

if 


o  a 

lf  Lf 


•  « 


rH  ^      r—  If 


•  •  * 

r~  if>H 


•o  o 


CS  O 


O  O  CN  CA 


 4 


— 


fa  J  if     k>  xs 


K\  ^  U"\       ff-^  If       ff  KS      -Cf-^      IflfLf  rAKNKNNSKSKNKXKV 


332  HSSj 


r4        -Hr<       ^H-H  roiff 


0   O  3 


25  z;  as      2q     53  5j 


is  a, 


Lf  O  O 
(     3  -I 

£  £4 


c3Sj?j?icjS:c3c3 

cooooooo 
^  2  Q  c3  (3  a  Q 


a- 


St 


"2B 

2  u 
o_« 


e 

«*■« 


•fill 

.-— ■  » 

"^S 

-t  0 

O  J  - 
cq  na  n  F 

CO  o« 


r-   '  i  r- 

a  -son 

ra. 

*C?  JBri 

ojO  O 


la  o  i 


Q      ©     O  Q 

ufi  >  a  S 


ft  V>  


•a  r  -P 

-U  Ob 


*a 


■5 


5/3 

as 
H 


as 
Z 


O 
z 

as 


Z 
«< 

5/2 

s 

as 
o 

H 

— 

5J 
z 


o 

a 
as 
o 
_ 
— 


33 


3 


<5 


O  O 
•  • 

o  o 


o 


-3"  1 


as 


u 


a  o  tfu-J  agoon 
§3S;ocg§25§J\ 


S1  § 


i 


61 


tn  u>  *S"  •S'     -3  3  0^ *^*3  *3  3    n6'v2?  -^v^Nff 


•       •  •  c  •  •  •  *  • 


OCJ-*00    «0  ITiO 

ooooo.    o  o  o 


•  )••««#•«« 

o  aaaocaaa 


ooooooooo 


o  cj)q  *  a  cjTo  cm     cJl  aoo 


*^uTo TcjTo  of] 


• « • « 


a  a  o  vo  q  -cr 
oaaar-ioi^a^iooooorHO  k\o  o 


a  a  a 


o'o'  a 
S3  ' 


oj  eg  -2  c^n  oos-vgcS 


o  o  o  o 
CO  n*\c^  ro 


*7 


•H 


inn  i 


W3- 


J  W  W  O  f  J 


-t  cj  lt.  _s  cu        _rr  rj 


ooaaaaoaoa     egcjpjcgojrgwrjM  o-o 


=:  o  g 

83  S  5 


3  S  8  I  5 
■  i  i  i  i 
i  i  i  i  i 


TT 


1 


Pi  IsOM 


l«V^J  LTV 


r  a- 


cvioJcgMcvjcvjojojCJcQ      cgc\ioJc\lcvicgcvicvjf3  ^^\l'^^<-^ 


K\  KS  K\ 


aooooooooo 


ooaaoaoo-o 


ooo 

a&a 


•X 


^_         —  ^_  ?5  \^         ^  ^  *5  <\j  \ 


< 


( 


( 


( 


r 


( 


1933 


( 


( 


( 


* 


!5 


o 
as 

C/5 

os 

W 
H 

<: 

C/J 

o 
5 

> 

z 
c 

— 

a 
z 
a 

OS 
OS 

3 


— 

z 
< 


H 
v*. 

o 
z 

35 

u. 
o 

a 

OS 

o 

— 

as 


B 

nil 


I? 


i! 


1! 


4 


3 


as 


«  2>  Si 


33  OS 


H-1 


o  o  o  o  o 

g  §  §  PC  *  * 


o    a  a  a     w  ,h  3 

3C       p  ^  -   -  - 


5i  33  3i 


QQQ  a)3330'3c3  r-»i-«^  co  ca  coco  coco 
-23  -Z!  -3    1     in  £}\  In     lis  us    m  in  in     mm    mm     m  in 


Iff 


3u 


CM  CJ  CJ       n3  -OO  sD 

nO  SAj        vO^O         "-O  ^ 


22    22  £Jt? 


22  2; 


Win  cJc? 
-'^     op'  ci< 


oaaoooooo 


j1 
a  a  a 


xralL 

~$  38  2^ 

in    fain  ojv3 

-    -  2» 

in  cm     in  cvi     iacj  e-* 


0}  C\      O  O      04  CV  Oi  O  CVI 


CJOO 


I  Oj 


_  _ 





aoo1  in 

i 


S  -«  .-€ 


JJ 
irtq 


in_~    mo  k>  o  o 

N>  K\        K*\  O    *"l  C  O 


ass 


a  ma- 


ma t~-o 

v3-o  H 


aas  ,  assaaa 

o  o  r 


g 


I    i    I    j  ( 


ca  ~i  ca  w  ^  r« 


335 

in  a  a 
»h  *o 

cj  M  rj 


a  :=4     ^  c,  « 

ad  c  c  4J  c  g 
_cf-3    _cc  o  o  o 


TTTT 

H  H  i-J 


I     I     I     j     I     I     I     |  I 


O  O  WW 


t-  r-     in  in 


«  !    «   »  • 


22  2 

mvo     mvo     in--o         i  i  i 

o  C 

m  M    |  «  •      •<  •  •   •  • 

c  s    I  a|  a       I  a  c  ci 

i  _-       J  J  C   3)  i 


S3 


^  -= 


— 


0-T=  IT 
•  • 

in^ 





c\  ci~T=  lt  in 
.  .  •  - 


^3  ^ 

Cvr^J  mm  ~.r— 

♦  «  •  •       •  • 

r-»in  r-m 


-<V3    in  in  ^wr 


288 


el  ci  cd     cm  -«  cur 


K\>n 


cos 
o  i  « 


Cj  01 

C  C. 

a  » 


S    5  ^ 


a  t><  w  w  a 

i<  E 

b£    •  4     *  -H 

4J  4>  4J     •  Ch 

•g  c  d  p  +■ 

i  -    t    -  « 

a  £  *j 

Wi-I  ,  P 

■H  -H     *  ■ 

•«  a  d  a  l, 

sa  d  «  -h  •* 

a  p  d-d 


a  a 


■d  d  d  .d  « 
o  g      -C  = 
— t      «    a  <M 

C—  -M  ^ 

a  i  o  I 


1 1 1  i 


Sfi 

«< 

_ 

O 

— 

< 
> 

Z 

o 


o 
z 

3 
as 


>  Q 

0  z 

s 

as 
c 

id 
-J 

a 
z 


O 
— 
C 
— 


II 


11 


s  o  o  p  o  ao 

=  i  §  a  §  £i 


in  in  in  in  in  in 


H  S 

*  Ml 
a  c 

O 


i 


CV  -I  CU       <\l  -h 

o  o  o  o  o  o 
<••■*• 

o  o  o  o  o  o 

-1 


J I 

II 


11 


MM 


NT 


cr>os  o  o  eg  cm 
------ 


I 

c 

M 

3 

w 

\ 

3 
= 
a. 


c.  C'.'F:-'?=-  L-\  in 
•  ••••• 


*->_j-_3-  in  in 


K>  H~,  JO,  K>  h 
»••••• 

c  c  c  e  c  c 
d  d  d  =s  d  c 

-3-5-3-3-5-3 


( 


o 
© 
— 


II 


4? 


I 

I 

s 


si 


1  li 


m    •    m         ««•        «»•«•*.         •««         •  *     «         «j«t«4*«*««    «•»••-••         •-    •  Cil 

ooo     aoc     oaoaoo     ooa     ooo     naoaoj^  ao  qojh  ooc  ^  c  oo  ooo 


-    -  - 


m  ] 


22^ 


mtvoj-3  -P  in  u>  04  ^*i>  c.  joj  "^i*1 
-  -  m  ^  a  ••  -  «^lo  m*3  vS  m  a 


NO  r- 

O  r—  m     c^f^in     o>  CM  ♦r^Lp.Ln 
««•       «««      •  t   •      »   •  ■ 


\0p—  nQ  nO  nO  nO 

CV—  in  OCTV  CT» 
t  •    «       •  «  •  « 


1  In 


JJJ-U  Mi  i     !  i  P 

j  I J  J     I  Mil   I  I J  I     I  II  J  J  - 
K^-awj  Kp],r  j H|>K''KjK|  |~  |  |  v Uy\v\  rU  i  j,*Tij 


OS 


OOCJ       O".  O  04      ffi  CJ%  0  O  OJ  CJ      ONOCJ      T-O  C\3       o  c\  en  o      o  a  a  a      W  cj  CJ  W      C\  O  04      C7-  C  04 


in  in  in     ooa     o>o  ovomjvos  o  <n  en     0404  cm  C-t-o  jj  t-  t-»<r}  m  c—  r~-r>°  ooo 

fl||  ;  NN  oj  C4  04  oj  ol  nnw  53  ojiojo304  kn«->k>  k-,k-\  f-i 

hbh          U   U    u         u    U    u        -    U  bkiU         I.  U    u  (.   S.    W    b  M    -   -     -  •-    iZ  ^  t.  I.    U    U  t.   b     U  I 

isi    £51   ii^il  ^  333*  335  511 


( 


si 


z  — 


•Z  SiB 

c  » 

>  4J  •*->  « 
O     a  c*> 

tf2H  O— I 

«-  a  x  <=  o 

(a  or:  oo 
He  s  njo 


■     -  c  x 

04  _  W 


O-P  *->  C  B 


bl      -HO  O 

«h  c  —a 

<J0  -0-3 
C  O  T3  O  O 
-*  r  O 
-  S  -U) 
(3  * 
~»  C  r-i_^) 

3  3  drib 
Ci     i  ~-\ 

■3  ^ 

« a  so » 

.H3 

a  cod 
<3«B  t4>o 


5  s£fi 

v. 

*  *ii> » 

BC-D 

b  • 

V  -P       —  — * 

b.  »  —  o 

->  o 

d-t  On  — 

a  -<  — OTJ 

e  o-ro  o 


33  El  SO  C 


k\  a 

Scvj  H 


Eg  C      i    e  c~  G  ■ 

b»1-«  b.  -+.-<  »i>  •  b— 
£  O         m  V-C!  ~       C  *->  CO 

>  e  ■>  *j  i»  g  o-h  c  ;» g 

u  <-H  S  fe  ;  Brd  O  =  O  tn 
hO^H  0  **JH  b  O 
*    mi?  3  23  •>  C  0>H   «t  — 

^-  .c  — <  »d-j;-ioo 
—  ok      a  •  a  «c  — ■  so  *»» 

3  5  *J     V-  3  ~  1 

a  b      O  t>£  b      0  <a  d 

Cm  O  ftO  O 

SJ  O-H  b      fc."  O  ,_(  b 

Ob     •         O  b   »U  0 

-  ■    jj-g  rs    •  H na 

=  "^CJ  o  c 

~m  ■  5      t^r*  o>  c     ■  \ 

as  >  *j  o  c-  >*Joo^^  oo 


SI. 


1  s 
"  a 


-«  3_l 

o  o  o 

— '  o-t 

o  ?0 
>  ;s 

■a  ?« 

•  «-<0 
O    r-*  O 

a  a  M 
-h  «. 

•O  4« 

>> 


o 


o 


a 


T 

IT) 

II  !_ 


o  o  o 


hum 


o  o  g 

•lev  ^   §  a  £ 


So 

5=  P3 


O  O  O 

@  §1 


sa<3  35  -Jo  S^k^S^  S^^S^  $ 53    -35  3  3^S3  •o^-H?  •i5>-«?'i?  vO"*?& 


<M  Q  60  g 


rr>   •   »        •.  •    •         <    ►  a 





ocj  cj  f<%cj  ir>f<\     o o  o^aj  ir\r-i\o  QsV^Q  o  pji-i     qjt~-  o     w  kak-i    ^  hh    pj  in  a 

«~\0  >^\."r\0  r<^C»J      ^lTi^J^OJ<M^-oSjajSt~-S-f-     >35S-o      ooo      coo      H  H  S 

ooooooo     oor-«ooo~<ooo<-iooo     r-t^cj     o  a  o     ooo  coa 


J  L 


2S,   28    2    e|  [0^ 


as]  a 


22     2      S**^      ooo      Ji^J^      0>CN      0>o  rj     T>  OW      CN »—  CJ  OOPJ 


nO  C^ 


!--C-       UMTS  t^t~-        UMT  !T>.      ~  -t  ~* 


u>o     UNO     ir\  r-r- 


p-  u~i-i      r~-iA. r- r~u>rt     r-iri'H  p-irs-< 


[siiT-*    jujujir    kj-3^]   Ipj"!    "|Jlf|   |,,jjj,r'    |   H|     ^  i^. 


H  IrHlH       i-irH^i      ~  -<  CNJCVJPJ      W  W  U 


—  —      a,  o. 


CO. 


•-  ■-  _ 

Ch  O.  Cw 


u  u  u 
-4  «*  ■< 


U  h  b 
a.  c  a. 


b   U  k 


"u    U    b        U    b  b 

a.  &<  ft  o»  a  a 
.*  «;  < 


b 

I 


J  0> 


■ft 

n 


CO 

ro 


c 


«  .        *>  e 

£3   o  •  *o    e  • 

-  c   as  — ■  o  a 

•  6  Hb  CO.  o  K 


JesH 


?! 


5/3 

O 

as 

as 
u 
H 
«< 

5/5 
- 

© 

> 

z 
o 

5/5 
— 

o 

z 
_ 

as 


z 
< 

5/2 

s 

as 
O 

s/2 
— 

z 

5/3 

b 
O 

O 
as 

O 

w 
as 


1  ! 


S  I 


UOS  3    U  O  —  SO 

•  o  0-4  **c  a  o 

«  sea  — -  c«  3  a  e  o 

<-i  ^  O  4-S 

CO  rfO       C  U  T<tO 


©-*-•  •  a  o  c  tJ 
9|>s   o      a  >     v  +> 


-mo  a  o 

3  0  £  -H  _t 

«~  i  -<  o 

•*    o  m  a 

II  —  8 

C-W  — t  U 

C  O  T3  O  •* 

t-l  «S  OC 

•»  «•  O.C0 

r-UC  • 

HCjJ  £,  # 

"    S  9  - 

-i  c  a  (4  £ 


Sf     si2ae     o  °  ?i     °  o  set     poo  ooi 


J  


co  cc  nj     eg  qj  oj       cy  oj     <gs  a  SJSJS3 


cy  oj  CM  CD  CO  ct>  Ovff.ffi  k\k\K">  k*\  knk\ 
cc  co  as     <B  vfl  sfl     t~-6-  (~-     co  co  co     co  o  co 


hi 


1! 


11 


K^5?c?   RRSl  «H3 

-     «    •   •        •    •   «  O I*    •        •    •    •        •   «  x 


o  a     a  o  a 


oo     a  a  o  oao 


«    4    *  « 


•    •      *"  XX  X 


irv  ^     t~»  ir> 


mm  in  .ni.m 


5 


r 


c 


io 
Q 

S3 

so 
os- 
ad 

< 
St 

so 
=5 
O 

mm 

os 
< 
> 

z 
o 

— 

o 
z 

os 


Z 
-< 

CO 

s 

OS 

© 
H 

5/3 

— 

z 


o 
o 

OS 

o 
u 
u 
os 


r*      Q  O  •  S^* 

■Jb    3b  3   -era  t.  3  —  Jo" 


36  S  -CO „ 
OS  OJ>-|.r, 


O  r 

*<..j  «-  o     to  i 1 


O    ««*  v  ~— >       j     -  -  —  -j 

3      oh    J.nc     t  -  i;o 
:  go-oa    o    srs-fc  g 

L,  »-  Ch     6  Trl      -  *  >-l 

^  J     3      O       <  q  z  <U  ■  <; 

■  .-  -  -*<a   *H  -i  "1  -»  tf— i  ;i  T 

C^v-O  0=    £—»-»■  c» 

-i-iu  :»  r~iZ  si  oi^o  j  UO 

-  —CD      —  'JO  '-J 

to    r-C2  "3  »8p-f  -  -t:  ~3 

3  6SSS^=a,-'--e:'!-5 

•?        '55     J  ™      3      t  >fJ3 


2 


4  Si  et 


a  r-i 


Id 

1! 

•  a 

Sal 

s 


O  —I 


^1    O  -rt 


■h  a 
o«  o 
o    cc  o 

— c  *H 

v  re  » 

O    X.  -* 

o  »    »  o 

O  I^C  -1 

t3  B  a 

Q  >+>  5 
r-t  ceo  o 
•  no 

5-  * 

r-*  B 

££2  -f 

O  u  u 


>  -  i  >>'-! 
a  c  —  u 

SCO  ^  r) 

« -*-^  w 
H  Sk  :  '-.» 

3  — t 

C  ^    i  ^ 

-  *    X)  J3 

-d  0 
Oa  ok 


ci) -J  :- 


i 


8 

I 

«  i 

i 

-  i 


•Ji  UN 
o  ♦  ♦ 


UN  I 


s      f  J  «     29S  ooo 


8    o  o 


HI 


4> 


o  a  ooo 

§1  g^a 


S££ 


S  §  S  -p-fSfS 


1 


vf;  m  <i  _rr  _rr 

COO  K^v^lA 

•   •    •  •  &  « 

ooo  a  o  o 


•  «  « 

c  a  a 


II 


i! 


O     *     •         «    •  4 

o  a     a  a  a 


S£?-3 

«    •  * 

a  cj  a 


i 


a  a  ss  ^g.s 


*a?i 


t>     cj     ~NOJ~  K>  oj  03  mora  ooo     t~  (~- r-i  irs  o\  h  ir>  in 

OOO  i-i-io  KMMCVi  rtHO      n  L'MO  W  H      1A  Kl 

•    •     *  •••  «    «    •  f     ■     •     •    «     t     e  t 

^  -i  ^     a  o  o 


ooo  ooo 


oaorHoootH 


S?:S2J    g  Sis  S'S'S" 

O  O  O  H       O   OO  OOO 


o  o  o 

<-*  >-<      C  =J  o 

101  N      ^1  H I  f- 


On 

in<c  in 

r-l  r-lO 


"Tlair 

Sj   l-l  i-M  — I 

I  m  ir> 


(N(  CJ  -fl 


=    CVCCJ      OOCJ      OOt\      COW      C-OPj       CC\t>      OOO  CJOJCVl  CTi  C<M  (NOW 


>fl  no  ^ 

n\  _s  r-    k>  _3  r~- 

o  r~  us    tj*  un 


no  r~ 

KN_  -  " 

4     »  ■ 

t~  If.  rH 


t—  r—  (4  ^ 

UN  UN  UN  rK  T- 

•  •  . 

-*  r- <  — <  ^  UN-I        P-  UN  r-l 


CN  P-  UN 


KN_^  , 


rtNJUN     KN_^  UN      KN_-J  UN      K>  J  f  rOMNio 


J 


UN  UN 


^N^JUN  K\_^UN 


-t      ■'  r  ~:     ooo  — <  — 1  —i 


dec     9aS     »  a 


a  a 


11 


s 

p\  CN 

eg  t\'  5j 

§ 

s  s  s 

4 

3   3  3 
-5  -3 

4—1 


c 


1 


— 

w 
a 

H 

- 

o 

> 

z 
o 

5/3 


511 


z 

S 
£*. 

C 
H 

5/3 

— 
— 

z 

O 

a 

© 
u 
w 


I 

t 

I 

!  s 

1  I 


!! 


i! 


■  -5t__ 


0. 


is.t    -e  if. 

d  *    *o  be   -a     c  -■»  •  -a    -  ^  o  *  <j  op* 

■1  pi  I        Urrnl         u-r-*>  i  £~4  Wv  C  r_— «  U  T5     I  r>— I 

V  — C  —  J  _v  ,-4  Jb^J  ~  •  — r-  fe_>3    •.«.«.,_*  -~  -» 


d  8 


-  -  »     -  -     w        _  _  ^  v  ■» 


*    -<3  = 

■  to 


be  x>  a   w  co        — »  03  — e  o   =    io    u        tn  a  • 


•  3     O    in  B 

e   «=  -  e 

— '  3  ^C-  u  C| 

•o  >, 

>.    -I       -H  U 

Ury  m   m  o  -ct 


I     *ji  5    v  ^ 

o  o 


s,  ^Do  I  i  % 
J  ail  j  s 


M  «-<  -S^i  Or:  3 

3  OSS 
d~>  —i   e  d 
a  a       o  o 


^33  S 


a:  a  . 

I  3 

o    o  < 


!c5<3 


I  ^1 

■>  co  a 
-  ^  j 


P  813 


opo     ooo    ooa     «oo  oa< 


a  a  o 


ooo  -o  ono  -3-3  iN^f^  oj  oj  o  a  a  ooo 
r~     r~        r-t~-         c-T2-    fr-t~f~     c--  <v  c—    t~-t-r~        1—  t~-    r—  c— 


k-n  K-i  rev     o\  j  jj    ooa     UMf>U>    iok\i<%    ^tpirv    cj  cj  c\j 

CN  CTi  O      0\  O^&i     ^»C>^    CT>^C^     u^CaC\     GOcoa3      C7\0\O  ajoco 





Is 

11 


5       oSo   1S^c9  S^c?  S^o  ^3 

ooo    o  c 


o  a  o  ooa 


3^ 
a  o  o 


22|SH   22^   333  2321   2221  ISjdSI  ,2(33  l2jS2| 


t3  K  ?^5a 


r-  i^h 


no  r- 

OS  in 


<3  r~ 

O  .•—  u> 


03  f- 

-in  -I 


7- 


111 


c— u\ -i     r-u\^     r~.  u\H     r-  in 

__________ 


♦  ■  • 


4  m 


^  rH 

III 


332  aaa  saa 
>>>>>«  >%^>>  >>>>>>  ^>>>> 

u%  %U  m  m%  \m  n$ 


r 


t 


s 
s 


+> .-.  V 


=  eh  a 








Rgifs.  ripjri 


i 


I  s  ^     §  S  3 


i! 


— 


•     •  • 


•  •  • 





O  H  S 
»     •  « 


o  o  o 

»    ■  » 

o  o  o 


1! 


K  Si  S 


O  O  CM 


?1 


•  •  • 


5>s  in 


m  I  Tn  m" 


OlJ'Ol 

J  J  J 

m 


344 


1 1 1 1 1 1 1 


i 


-  i 


5/3 

o 

w 

as 
w 
H 

© 

> 

z 
o 


Z 
3 


■ 


11 


o 

z 
< 

S 

O 
H 

V3 
— 

Z 

33 
Sx. 

o 


s 


i  cr>  (O  CO  C\  0s1  0\ 


,1 

=  ! 


il 
ii 


S1 


t-c-r- 
•  «  • 

a  oo 


el 


1! 


♦     t     c  *    •  • 


CM  ^  u>i 


so  t- 
"N-T  t— 


»  •  • 


a.  a.  .1. 
*8  & 


II  II  I  II  I 


r 


2  i 


°  5 

5  x 


a 

W 

a 

5/5 

e< 

w 

H 
< 

5/2 

S 
O 


z 
o 


.- 

o 
z 

OS 


z 

V3 

s 

I 


fid 

z 


o 

s 

o 


I 

a- 


s 

I 

in 


«-l   o  • 


El 

r-i 

ae  S  p.  o. 

^  3  >,  >> 

BP  €>  rH  M 

.4     h  .U 

a  a 
coo 
•Poo 

Sc  o 


rr»a 
-e  "  -a 

«!-!  I  -H 

«~  o—  a 

•»  o  d  «i 
-a 

O  B  O,  C 

?  -P 


6  <3 


Hi 


!! 


,    !  ! 


II  9 


1! 


^3^3 &  ?>  ER 


I  CO  CO  cc  CO  CO 


I]  6 


si5 


H 


83  8J 

o  o  a        a  a  © 


t     ;  ooa  enow 

»      i  -.H  H  H  H  H  H 





!! 


mi 


i_3  lA  HI^Jl 


**>       *j *>+> 

O  O  O  S 


4  bj 
as  h 


H  u 

3  s 


•a 

E 


*3 


i 


o  • 


3  a 

e  a 

o  > 
c 

*-1 


a.  — 

g  *a  o  o 

ffl    2  -J  ^  *J 

■a  £  43  £  i 


i 


a 

7 


r  4 

-H  a 

I  I 

%  t 

a  a 

SO  t4 

q  o  o 

O  -J  4J  B  +> 

+J  *J  4> 

j  5  So  5 


•DO 

«  e 

S 

-H  U 

-<  3 

o+> 

•>  0 


.pa  a  .3 


Q 
w 
H 
&*: 
££ 
H 
H 

<: 

C/3 

O 
as 
< 
> 

Z 

c 

b 
O 

z 

— - 

OS 
H 

o 

z 
<: 

S 
o 

- 

z 


c 
o 

a. 

O 

as 


5 


5 

CI 


51 


i 


1 


-3 


3  ^ 


O 

o 


us  iri  us  ir>  irt 


Eh 

O  r- 

I 

b 

s- 


83 


1400  w 


-; 


1! 


I! 


r-l  CMO  K>. 
Ho  OO 


*     t    ♦    •  • 

rH  a  c  a  a 


33  M 


O  O  CO  "J  <J 
c  .3  o  rfl  r-« 

a    4    •    «  « 

OJ  o  o  o  o 


9  3?=^ 

•     •    «   4  • 

01  aaoo 


£3 
«  * 

KM*"! 


**  3 

ev  *s 
_1  


o  3"]  4  ro, 
•  •  t   «  . 

o  o  o  a 


11 


cc  eg 


w 
0 


onmo  h  m  o  cu  rj 


•  ••««% 

O  O  O  O  O  -1 


in ks  u>  (*J  jr>  j>< 

■     •     »    •      •  • 

O  O  O  O  O  iH 


c  o  a  a  a^J 


_         .  u-v     _  o  in     wo  toou> 

^US     -T  LA      ^LTl  ?iMMMH  ■5  m  NCJ  H 


5-3  3^        6-5X33^    SSrfSiS-  ifa£?Z 


0  in  «n  0 

_   U~.       _^  L~. 
-  o   -    -  O  -  -  c 
OOt>3  OHOOH 


p  t—  Ksirs  3 

CJ  CJ  I>  O  "It* 


cj  eg  t—  o  «rs  t- 


vO   O  IT  m  u-,".] 





OOS      OO      CV1CJ  t7.0>0><7i0  OOOOQ  CJ  04  0J  Cvl  <\J 

H  H  r-A        H  rl  r»  H  rt  H  rl  -1  H  H  H  H  H    r(  H  d  r( 


OO  r~  t~-  tn us 

•  •  •   «  « 

r~  f-  us  ui  r-< 

11  1 1  n 


1 


r~  r~  t--  t~-  r~ 


Ul  U>  UN  UN 


1 


NNNNN 
U\       UVUS  us 

•   «  •  • 

LH  r|HHH 


m  hi  hi 


UN  US  IA 


I  "I 

>«N 

>0  so  so  so 

> 

> 

>  > 

> 

0 

0 

0  0 

0  0 

»  0 

■ 

as.  z 

-r 

•°0  vO  ^0^0 

t  >  >  > 


>.>.»■>(> 
o  e»  0  »  o 
a  s?  sq  a  a 


r 


f 


i 


"1  E 


o  e  o       on  o  r-( 
k  c  c  «  l!.J<  - 

a  o  —u  t5  -  i.  •  a 

-     -  -  ~  —>  &  ~*  £  a 

h  •  a  a  « 
ov  -        o->  .9a 

•  S    «  C  c  c  »r  Co 

>         C  ■  1— t  O  — CrC     r-l  O  1» 

«j  a  toe  j  t;  » cjku  -a  d 


3  & 

•H  -a 

a 

9  H 


OK  •  i 


«  u  a  a 
-»  _  -u  «-> 

ll 


355 


4-J' 
•oj* 

og 


Ji 


i 


e/5 
— 

= 

as 

w 

H 
O 

> 

z 
o 

c/5 
u. 
u. 
O 

Z 
_ 

as 


a 

z 


S 
atf 
O 

— 


O 

o 
sc 

c 

afi 


a 


^1 


c 

■ 


1? 


i! 


o  a  o 

£§S  fit 


goo 

B  §3 


ill 


as 


333 


-oval's 


%3  33^:3 


-J  J  J-    S?  SIS}      <M>0\     0-.  CT^CQ         9lO\ffl     tf<  O  0>  O  C>  C3  cn-^l  aa 

r-  T--  T*-   v&  vflsS     iMnm    inino.3        ininrn    inmrfj  miflinmihinJ-j 


■5k 


44 


qg  oj  R  oj  cm  jj 
o  a  a     a  a  a  o 


So  oj  c j  co  oj  »  oj 
>h  a  f-  o  o  ri,t> 
-  ••«■«<■• 
o  o  o  o  o  1 


§      OJ       O  OJ  ^3  M 

•  o  c  o-     o  •  o 


•  •  •   •  •   i   '  » 

oaaaaooo 


a a^s^^-^ 

•    .    «   «   •    KN  M 

o  o  o  o  o  o  * 




*4  31  1     *1  11 

O  O     .-« o 


o  a     *-*  a 


«j  ~  ~  — * 

•    •     ■  • 

o  o  c  o  o 


>  a  a  o  o 

 L 


•        oo  o 


s<?3  $g  asanas  ^^osss^gs  ^c^ga^as1 


ooo     ooo      oao-toooooj      COO^IOOOO-«  COO^iOOOOPJ 


■ — -Br 

Oil)  s 


ii 


3SS3^S§i?    !SJi3^S^^S  ^^^^s 
laga^^l^-i    32idsj|fti3-  ^rf^^-5^|-3 

V*  K~\         K"\  l/\         «-Vrt^  43  —  f\J    -4  K-l  r.T         K>         4>        TT*-  ^    —  ^>  »4  — 


150  w,^        w  ^  .u> 
^f»\_2  U-l_J 

_J  eg  mMfico        H    -3-  r  5  in  f—  r<S  c5  c 7  w 


i      —  M  ^  u  •«  c- 


------  CJ-C  ■ 


>  q  si    onqpj     ck^o^c^oioon       00000000  ojojcyojtvcvjojoj 

r-t  H  H       ntHrH        HH  H  rt  H  H  Hrt  HnrtHHrtHn  ^^4^,-4F*^-4rt 


oi 


2 


Si  13. 


r—  r-r—  ^r—  r-r— 


mminuMnininm 


mmmmininmui 


in    Ti^in    »kmo  KiKi  «i  »ok^  in1 

 X  Tt  cT  g  

coo     n  Oi  ?j  1  ki  pc  r  o        m  wn  1  mini  o  cucj 


1  in  in  m  in  m  in 

J 


OJ.  OJ  04    I   K1  lOinvO 

oj  oj  oj  oj  oj  oi  ojoj 


OJ  OJ  04  oj  8  8  SJojSirJoJSj  ;n04  oj  ojojcvojcvin^ 

44  •        •       «  »!••■■.. 

ocjq  000  dacooooo  I  01  o  o  o  a  ol  Oi  01         o!  01  o  a  a  Q  o  o< 

&&a  &&&  zaz&&&&&  &£pr&z&&& 


I 


i 

I 


t 


I 


r 


I 


c 


J 


C*1 


J 


i 


Of 


5 


a    8  » 8  8.  8.  8  «P  8  S  8  8  8  8  8  8  S  8  8  8  * 


B  3 a* 88*8 8 8 8 8  988 8 8 8 8 8 1*8 S M.*M*8 8^ 3 8 8 8 8 8 8 84 

a  If  H  -   -   -    £  -7  <W  r-  M  flu  f-S~3.w*"*r<rr~r*-CX  N^HHM«N««<>r.8»i«vM      to  »  r»  C 


i 


zz.*z*£.*£*sz2z  =  zzz  aasaaaasas  =i::aaaaa-2aaaaaaaaa 


5  8. 8.  S  8  »M SB  3  S  8  3  S  3  S  8  8 


i 


--^B  =  O  -  -      rj  g  jj  r.  j,  ;j  -  -  -  « 


i 


■ 


c 


« 


c 


( 


c 


c 


c 


( 


( 


( 


( 


c 


153  3 


c 


t 


J5  J3 


33 

25 


Hi 

■ 

♦J  I  N 


-»  o  c 

j<  -a  a.  1 
a  a  a 

a  o  u  u 

— '    »3  U  -H 

a 

«  ■•  m 

■a  a  -h 

a   «J    L.  » 

a  d  *j  t 
a  ^  H 


1" 
a  - 
.  n 


J  c  4 


ii 


3 


5* 
IS  ,-t 

C?c3 


m  e- 


S3 


o 


* 


33T 





-f  X 

i  o  o 


gig 


5 

o 

CM  OJ 

« 

n 

c-  m 

a 

'o 

o 

o  o 

»  ♦  •*  o  c 

O  M  M  ^  • 

«      »      »      *  Q 

O  O  O  3- 


mi 


— 


ill 


m  *  .n 


■     ■  d 

,  o  a  a 


5S 


33 


3  a  cd  3  O 


o  o 


cvj 

ooa" 


c-  :-  ^ 


on  o  csfioj 
.  .  J  « 
~t  — I  oj— I 


o  o  o  c 


»  o  o 

-1  -H  -H 

a  a!  :5 


a  a  a 


XT 


o  u 

-rt  .Tl  ifl 


co  r*       x>  cm 


i  m 


33  C-  CM  O  r*»  CD 

•-">  *C  O  C-  O-J^-X)  O  — «  O 
f-  C>  CO  C-        t*  C-  Q        a>  —I 


23  -53  5?? 


H  3*  en 


O  O  N 
N  H  B 
<T  CI 


o«ij|  .  c  o  <d 
I  H  >n  -i    i     oi  o" 


II 


3  3 
<*>  ♦ 


1 


u  fc.  H 


>(?  Ot  CI  v 

r-f  f-4i  r4  «H  I 


<:«;■< 

I    I  I 

fc.  fc.  b. 

I     1  I 

:\»  *r  %r 


A3- 


O  -»M  fe, 
— i     I  I 

O  Ol 

 d-d- 


<>  C-  ^1 


9  ^ 


■*  -r 


C-  f- 


-o  ~   c  .  c-  e-* 

tn-foo.-ni  »r  (H c» 

j»  3»  c-  e~  c~.  »/Vi/:_ 

•I  J  J  S  •  *   •  a 


•a  e- 
-  c- 

o»  t^-  tn 


m  <M  e-i 
o»  r-  wi 


«.  *  « 


: 


5 

a  mi 


—•—.  —  —<  — «  — *         -H  -« 


alii 


( f 


( 


3  . 


3  3  1 

■3  1  ■ 

O  »J  ~> 

4  5  S 


"  a  a  I  I  a 

u  3  5  G  m  E 

o  o  o  o  o  o 

^  -3  ^3  ^ 


*S)  "5) 

-H    H  -H  -J 

b I  « i »i  ■] a 
ft  ci  d  d  t*l 


u  o 


1 1 1  "3  - 


o  o  9  o  o  o 


J    d    3  3  3 

*j  *j  *j  fj  -»j 

a  a  s  a  o 

■d  n  U  TJ 

o  a  o  o  o 

a  a  3  o 


■  _        j   J  JD  j3  ^0 


r    t    a    -  a 


a  a  «  xj  a 


45 


I  4  ! 
3 


a  .  » 

-o  3  -a 


31  t 

0  a  • 

— *  bfl  <n 

1  L  L 

2  •  ■ 

£44 


11 


1  I 


■41) 

*  s 

11 


—  —         3  1 


H 


—  —        O  D 


11 


I 


V2 

a 
= 

Ui 
H 
< 

O 


-- 

C 

z 


a 

z 
<: 

s 

o 

H 

- 
— 

z 


— 

o 


o 


-•I 


s 
1 


O  H 
3  3 


si 


If 


^T2" 


3 

-5  *7 


Iff 

3  3 

h  ^  a 


i! 


2  3 
2  2 


«a  id  id  .- 
51  SI  <fl  4>«  -* 


c-         e-  cm 


3  2  2 


.1 


S  .-J  *  O 

o     o  o  a  a 


•      •       ■    ..J     •  4 

3  o  -t     a  a 


£  CM 


53 

11 


S3 


CM  O 


CM  CM 

-i  1 


33  «o       a  ■* 

a  a     a  o 


si 


r3  3 


m  ^  <n 

o  o  o 

o  o  o> 


o  ^  -(  o  3  aj~<  a  a  -i  o  a 


•i  n  a 
-h  a  ^ 


~  


o  j  a  a  a 


a  o  ji  a 
O  3  c-  oi  n  a 
H  rj  *  :  » 


■n  a 
-I  /i 


co  a 


22122T~"22323 


3   rl-J   «  «1 


21 

a  aj 
a  h 


IT 


N  0«  ^  N  N 


N  CM 


11 


T  Y  T  Y  T 

0»  0»  »  »  9  »  h.  b.  h.  in  •. 
r4  -i  ~4  -t  -<  -)         I     I     I     1  I 

o  q  a  o  o 


32  a- 


1 1 


o  o  -a  o  o  J  e-c^c^t*e« 

-•n  .-n  .n  .-n  n  m      -r  ^      •*  -f 

>  Jt  Jl  ,1  Ji  31        t~-  C-  C~- 


c—  c-  c-      c~  c- 


I 


o>  cn 


i 


H  H       :J  N  1       H  H  N  « 


-I  CM 


i 


4 


33 
3 


2 


c 


c 


i 


((§ 


(($ 


■ 

?  3 


e 

I 

all 

6  =  = 


93 


a  « 
i.  > 
a  -» 

■a  3  a 

3  b  H 
Jl  t 

all 
f  i| 

o  -  o 
— >  a  a 


s  •<  c 

Q  >«  a 

— *  rl  c 

5  S  } 


3  H  H 

a  1:  ? 


O    3  3 

o  o 

■ 

o  u  ♦» 

*  u  o 


a 
3 : 

|  h  h 
all 

tii 

WOO 
■ 

1  a  • 

-  i.  -j 

0  O  J 

1  u  <5 


u 

a,  * 
h  ■ 

a  ♦»  • 

•  -o  o 

•tga 


-3  a  • 

4  D  *» 

o  o  * 

M  u  3 


I  3 

H  H 

dd 
33 


11 


1% 

5 


Si 
2  2 

a  a 
<J  u 


"3  "3 


a  a 
-»  h 

11 

•a  -e 
o  o 
a  o 
->)  4 

a  ■ 

h  x 


If 

3d 

.35 


11 


33 


-a  u 

•  3 

*  4 


11 


11 


a  4 

o  o 
o  o 


31 


to  * 

AS 


3  * 


1 


31 


jj 


o  o 

^  , 

Z  Z 


S3 


IIM 


3  * 

s  .3 


ass 


«■  J  «  ox 

c-»  c~  c-  c-  t- 


323 


3  3: 


-  M  ot  r« 

—  i    «    ■  m 

I     o  a  a 


•   *  # 

a  a  a 


3  S  5 

i    •  4 

O  3  O 


•*  •*  a 

_     ;  •*  -a  -o 


SI  SI 

a  a 


3  3  SS8 

3  3  3 


t-  e-     i-  e-      c-  ( 




h94 
•   •  • 


!1 


n 


o  a  «« 
*  o» 
•    i  « 

oho 


<  < 

a  a 


a  aj  q 


*  •*  < 

»  •  « 

r«  c«  r-i  a  Q  o 


<1  <ISI 


3  O! 

a  a 


n  a 
h  a 


<0  33  -0  o 
t    «        •  « 

OH  OH 


<0  CO        33  33 

mo     o  a 


333 

o  o  a 


•*  H  M 

<3  «3  « 

.  «  « 

a  a  a 


»  «  Kl 

OJ  PJ  H 

a  a  a 


a  a  a 


oa 

a  o 


w 


3d 


111 

M  i~t  iH 


2  5  J 

<n  •#  »o 

rfl  o  J> 

-  -  4 

d  ao  a 


a  c 


3  13  3 


S3  »S3  "  II  3? 


o  t- 

^  fr- 
O  C- 
•     «  • 


n  *  f- 

<»"  ^1 


«  r- 
m  •*  »- 

»  > 

C-  SI  H 

— I  ^ — L 


<  c- 

3  ■*  M 

-  .-> 

rfl  H 


i 

■4 


1 


vs 

bti 
53 
vi 
06 
tsi 

-3 

O 

< 
> 

z 
c 

5/5 


z 
_ 
as 

2 


z 
< 

v> 
S 
ad 
O 

v\ 

W 
— 

Z 


o 


s 

as 


M 

II 


ll 


If 


D 


1! 


il 


5  2 


3 


444 


233 

-I  « 

3  a 

a  -  - 

-<  3 
C     I  J 

3       '  X 

■3  a  a 

o  u 

3  O 
*  (J  3 


§  ■ 


i 

-I 
II 


<2  5 


3  3 

a  9 


a  -g  -g 

5  2  5 


■  a 

3 1 


t»  -a  -a 
o  o  a 
3  3  <J 
5*  -A  3 


Is 


9 

^1 


-g  1 


m  a 

a  a 

a  a 


S3  * 

oca 

a  fl  s      «  ■  a 

o  o  o 


3=3  a1 


u  d  ■  tI 


4s  ■ 
«-  -j  » 

in 

3  51 

3  H  a 
v,  u, 

a  "S  - 

■  "> 

woo 

•  a 

■B    B   ■  M 

o  u  +»  a 
»  U  c3  3 


-INC 
3  M  3j 
V<  ** 

•a  a 

53, 

a  a  5 

-j» 

S  3 

o  a  l 
—  .  4 
sam 

a 

-3d" 


o  t 

a)  ri 


CM  3 


5  S 


1J 


7 


_L_L 


§33 

z  z  z 


Z  Z  * 


e  cr  p 

=.  2.  3E 


233 


333      333  333 


a  3  3         a1  3  3 


o  »  a 

II 


T"      T"      TI  30    Jrt     ^  J  TJ 

e^aa  jjo-h  <o  o  a 
a  a  a     a  a  a     o  a  a 


C<  M  CTl 

a  a  a 


•*  «  * 

n  . 

a  a  a 


3 


«1  1*3  5« 

-i  a  a     -too     h  a  a 


«  cu  a 

T  -1  3 

H  H  O 


«  a  « 

^  H 


J  <n  J 


o  * 

CO  CI  * 

o  _i  -i        n  a  a 


as; 


3  *  « 

c*  N  N 


a  a  a 


c-  <  c* 

a  o 

a  o  a 


a  <*t  ^        +  m  a 

c-  «  a  a  w 


323 


»-  tj 

a  a  a 

n 


3  O 


33 


5  S  2  S3S 


TTS     12?!  3*3! 


•*  a 

■o  l>- 


c«  o  o 

"O  J1  c 


_  a  H 
«  Jl  t- 


33    art    3  rfj    C*  ' 

•1  Jl  O  O  aO 


7!T?  :  ffll 


irr 

o3 


7  f  ? 
233 


•<  i<  i< 


V  V  V 

:       i      ci  est  cij 


S  if 


11 


.3JL 


V? 

_2_a_ 


11 


n  e- 

<?  5  "I 
111 


•a  >o  o 

m 

3«  3»  (X 

<   •  . 


e»  t-»  t> 
•*  a 

c-  t-  c- 


M  *  C" 


J>  i>.  ^) 


•f  a) 


<n  »j  t- 
o>  e-  j\ 


J  J 


-    -  ■ 


-I  -I  H  -I  -4  -* 

■H  -4  ^  -   -  - 

W   U   V,  W   >"  u 

t||  HI 


u  u  u 
a.  a  a 


-  - 

4"  at- 


111 
U   U  k 


>.>,>. 
j  J  j 


fc.  as 


!0  «  C3 

4=U 


E 

O 


S3 

3  O 


3^ 

•a 
a  3 


T3 

« 

3 

tg 
• 

-4  3 

*■« 

9 
44 

s 

o 

I  *> 

a 

■a 
o 

3  O 
T> 

^  2t» 
**  o 

o 

X 

a  a  c 
jtf  a} 

s  ts 

-    :  i 

23 

-i 

s 

w  O  0> 

t>  c  a 

«J  >\ 

£3 

o  u  «-»  >» 
=»  L>  O  3 

-v  a 

•a  * 


Hi  « 

<-«  -J  3 

J3  o 

a 

-«  •  "3> 
-4  O 
sc. 


■  C» 

5  a  n 

O  L,  L, 

3  O  *J 

=■  (J  al 


9  *4  S 

"3  a 

■-  :  3 
-j  —  -J 

2|  - 

-h  3  -a 
*->  a 
a  a  o 

1 

0  3  s 

~*  3  23 

a 

1  tj  B 

o  u  «J 

o  a  d 

*  <j  3 


o 

-J 

! 

30 

o 
o 

-» 
% 

X 

m 
x  c 

a}  O 

3  J 

— 1 

a? 

*  J  CM 

. — 1 

a 

*  — 
t 

■a  i 
cut 

3    S  3 

*>  ->  -s 

9  S 

3 
■H 

a 

-3  >* 
C  -1 
3 

-»  e 

o  -a 

13  >  I 

3    U  *. 

o    3  l 

ji  a  > 
o  .X 

-X 
3 

O 
— 

■o  J 

O  3 

3  *J 

-J  a 

u  ~- 

a  a  a 

u  a  u 

o 

=91 

C  o 

u  -> 

JS 


-  o 


c/2 

a 

CO 
v: 
a£ 
tn 
H 
< 

3 
O 

> 

z 
o 

— 

o 
z 


s 

z 
< 

s 

OS 

o 

H 

5/5 
US 

— 

z 

— 

u. 
O 

as 
O 

— 


•  ■ 

a  a 


a  a 

CM  N 


S3 

a  o 


«d  p. 

N  CM 

4  » 

a  a 


11 


11 


a  3  a        z  a  z 


S3 


§§§ 

3  3  3 


333 

3  3  3 


33 

3  3 


aao 

-   -  C 


a  a  a  aao 


•o  a  «j 

HI 


CM  CO  CM 

M 


-I  CM 


•*  33  ad         o  a  <o 

N  N  -H  -J 

a  a  a        a  a  a 


N  cm 
«    «  « 

a  a  a 


333 


_ 


N  N  N 
3   3  U 


II 


II 


3    _  ^ 

a  a  a 


Hi 
3  o  a 


CO  CM  CM 

"3  « 1 


«  lO  CM 

o  <a  s> 


41 


a  « 

CO  23  -O 

H  H  cl  * 


*n  -i  a  ^  c5  ^ 


_  j  j  j 


CM  CM 
•*  J  ^" 


833 
•  •  « 

a  a  a 


a  is 


IP 

»  cj  N 


C»  3»  CM 


m  -<  .1 


O  x» 


^  ?  ^ 

3  o  ej 
^  -i 


?  S3 

3  In 
d  ^ 


•4 
v  ■ 


M  04  | 
I  CM 

 n  M 


Hi  'if 

o>  M  '-i  a  i,  k 

H    I    I  i  t 

  3^ 


d  -4 

1  k 


Hi 

3  CM 


V1 


^  c- 

CM  C~  n 


g  *  c-»  -1  p- 

o*  e-»  ^>  o»  »n 

•  •  •  .  .  . 

pi  -n  -I  c-  ^)  -i 


<3  p. 

i  •*  Pj 
_n  r-  Jl 


2-«  p- 
p-  .1 
•   .   .  ... 

p.  ^>  ^       \t\  Ji  A 


\\\  \A\  \       \]\\  \m,\\  \0,\\  I      I  \\\\  |  hi-f 


m  <  p. 

c*  >  Jl 

pt  -J 


■o  p. 

.->  ^  p. 

3*  p  Jl 


r 

j>  ^ 


3^ 


3  3  3 


1 


c<  CM  CM 


s 

3 


r 


a*  J  3 

"ill 

.* 

T3     ©  © 


I  u 


"3  - 


O  'H 

3*  -a 


o  a. 
o  4 


ou«-><-<       o  U  U  *J 


N 

C  a 


314 


a  ~t 

^  -a 


a  l.  +j 
a  a  4 
a  u  a 


31 


c/2 
£5 

DO 

ad 
--. 

xn 
=> 
C 

— 

as 

> 

z 
c 

Cat* 

c 
z 


s 

Stj 

Si 


ji 


tfl  -I 


?-3 


If 


if 


13  33 


3§§ 

25  Z  Z 


§§3 


:ss  gas 


3 

B 


a 

z 

<: 

c/s 

S 
as 
C 
5- 

V3 

U 
— 

z 

— 

an 

Ch 

O 

O 
as 

C 
u 

as 


11 


— — .  ■ — ■ — 


to  a      CO  H 


h 

83 


J  


O  « 

23 


<a  •*       2J  04  CM 

11  11  11 


3  > 

:7 


to  <o 

11 


O  CM 


S3 


•3  3     cm  a 


.2 


S3 


ca  n 
ca  » 
«  « 

11 


3  ^ 

u  h  ■ 

H  h  a 


CO  H  Cl 

a  a 

a  a  a 


~n  rn  c*l 

a  a  a 


c*»  N 

=3  " 
a  a  a 


Jl  CM 

co  ji 


B  T  CM 

o  o  a 


s 3  as? 


<  ji  m 

c3  o  o 

a  o  o 


53<j 


- — 


il 


3  Jl  c- 

3  ca  ci  e- 


■Hi 


<a  3  3 


Iff 

a  ji  a 

CM  4  CM 


33 


11 


-T  J.  O 


2?2 

S  *  3 


Jl  N 


-I  <J  ^ 
I     I     I  I 


3<  h 
H  ?  7 

a  cm 


377 
3^ 


i  i 

«  k  h 

-i   I  » 

a  cm 


^3. 


fa* 

li  li 


Hi 

33 


n  e- 

3i  c-  01  i/1 

Till 


*  ^  ji 


*  5  t- 

C7I  f  Jl 


-1  •*  c- 
a*  o  Ji 
•   •  • 


rn  *  ^> 

c»  Ci  .1 


«>  te- 
en c- 

31  O  Jl 

c4  j5  4 


1 1  111 


55  r-c 

5  5 

J,  Jl 

,  I  I  1 


TV  C-  Jl 

c-' ~i 


IS 

11 


CM  CM  CM 
-i  H 


I   III  I   I    I  I  \  I 


> 


3 


i  1 


O 

E 

<  y 


hi  _ 

ll\ 

t  2  2 
□  z  2 

Q  C  > 

.  u  5 


C/3 

a 

W 

ta 

in 

«< 
L* 

5/2 

O 

MM 

> 
Z 

c 

— 

C 

z 


z 


o 

H 

J/3 

H 
— 

z 


© 

a 
as 
O 
u 
J. 
as 


*1 


i  l  5 


ii 

si 


d  u 


C7  3 
a  •  u 


a  -a  v, 

-  a 


-  - 


si 


55 


ii 


55 


Si 


a. 


3. 

a  a 


s  ■ 

a  a 


1  i 


77  8. 
13 


S3    S3  33 

3  3       3  3        3  3 


§33 

3^3 


^  cvj 
c-  e-  o 


o  a  a 
--<-«-< 


a  3 


1 


J  J 


31 


as 


O  *0        .a  O 


J  I 


o  a  o 


as: 

a  a  , 


«3  3] 

a  a 


4g  g 

a  a     a  a 


q        qd     da    dd    I     a a 


-a  a 

O  33 


a  a     a  a 

•    a  a  a 

a  a     a  a 


-  -  -. 

o  o  a 


ji  a 


3, 


3  a 


a  a  m 


as 

o  a 


ta  ta       ta  ta 


K  ta        ta  ta 


o  «  c, 

993 


-a  t~ 

c- 

o<  r-  ^1 


J  J 

91  J» 


■a  A 


a  «3 

■n  -1 


<1  « 


II!  II! 


3$   13  33 

(  i  i  t  i  !  t  • 
II    II  II 


33 

T  *  c< 

323 


44  44 


4  4 


4  4 

4  j 





-i  .j  *j 
a  i  a. 


f 


< 


?! 


C/3 
- 
W 
S3 

a: 
« 
H 

5/5 

D 
O 


z 
o 


© 
z 


ill 


11 


^3  3 

ill 


•  a  > 


1 


Lt     I       *]    ^  *1  «1  <J 


-l  3  a 

H  a  1J 

a  -  - 

C  C  « 


1<  ^  1 
-i  ^( 

oca 

!  -o  ©  • 

i>  t»  ti 


•a  *3 

a  ■ 

U1S 


c  a 


11 


0  5=     1  3 

3.  > 


•o  -a 
o  o 


s  a 


■3  " 

43 


a  c  c  a 

e  a  a  s  a 

U  L.  C  U  L. 

o  a  c  3  a 

■o  -a  -3  -3  -a 

^  3  ^  3  3 

*  a  s  al  a 

-H  -rt  -<  -H  -H 

*j  -j  *J  *J  *J 

u  L  u  u  u 

a  3  ■  a  a 

a  q  a  a  ■ 

a  a  a  a 

o  c  o  a 


■       ..  o   o  c  a  a 


-o  -a  -a  -a  -a" 
o  o  0  o  5 
o  a  o  o  a 


2  3 

Z  Z  z 


3|  a 

S3  Z 


33 
Z  Z 


a  o  o  o 

a:  a;  a:  a: 
s  z  z  z 


11 


S3 


233 


a  a  a 
a  a  a 


o  o     a  a     a       a  a 


1! 


IS 


c 


as 


T~1S  ST*!!  3TT 

e-  — <         cj      in         si  » 


SINN 
3  3  3 


 _ 


«  « 


1 

Lii 


o  *  <o 

1 1 1 

-*  M 


S->  •-•  t  ■> 
-»  O  O  -1 
■ 


M 

^1  rl  (i 

H  H  H 


5  3 


o  o  >n  33  o 

i*l        H  -i  J 


f  77 

0"  O  N 
-<  ^  -j 


»  k»  U 


V  9 
oa 


77 

32 


IN 
77 

33 


"a 


»  K  h. 

H33 


<j>  »  e.  a>  a> 


o»      .n  a»  t-  o 

«   «   .  .    .  . 

e-      h         o  -n  -1 


•  * 


nr. 


•n  si 


Si 


Hi 

r-  o  h 


•o  <o  <a  <c  a 

(*i  n  ^1  n  pi 

-  -  ■  -  - 

•   4  4  <  < 


11 


o  a  o  o  o 


O  So 


oJoo 


♦*  *J  ** 


»  ►  »  ►  > 


■y. 

— ' 
K 

sc 

U3 
6/3 

o 
S 

> 

z 
c 

u. 
C 

z 
as 


z 
< 

s 

a* 
C 
H 

V3 

Ed 
-J 

a 
z 


to 
O 

a 
o 

w 
a< 


II 


bi 

U    L,    U    U  U 
i> 

— 4  i— I  »-*  — * 

(T>  O  O  00] 

1  Tl  O 
»  t>  ©  ©  ^ 
♦J    ♦»   _»  *i 

c  c  c  c  c 
a  &  &  a  3 

— ♦  <  <  »~ <  — * 
D«  G,        Q»  ^ 


X>    ©    *>  »■ 


24 


.CD     3=3  3 

'  -W  -H   "H  rf 

r>  o  a  "3- 

-       T      r  1* 

=:  x  a  s; 


U  t«  u  u  u 

3  -i  i  J  3 

_«    !m    Vt  1m 


J  J3  J 

CJ  CI   u  u  u 

J       ■'  J  -J 

I»  O    C  O  9 


O    -3    O    O  3 

i    J    *   J  z 


*    «    *   *  ■ 


ii 


Hi 


11-3 

o  a  a 

a  a  a 

o  o  a 
i*  * 


■3  <2  3 

3tH 


3 


—  o  o 


i  i 

3  i  31 


^  M  * 

a  q  a 
*i  i 


!! 


H 


a.  i 


t 

It; 

a  c 


3  >  H 


11 
•  a 

11 


_a_a_ 


"3  1 

ad 

O  CJ  u  u 
CO  OS 

?■  >  >  > 


§  9 


II 


223^2  33333 


3  a 


Si 


S3 


§3 

a  a 


33 

a  a 


33 


o  o  o  o  © 


ana 


•o  J  «» 
ji  ji  in 


a  O  O 

fcfl  O  Jl 


c-  f> 


ill  r\  in 


n  h  i  n 


3 


J 

1 


3) 


o  a 


<0  D  <0  O  4 

11  mi 


N  ^  3 

a  a  a 


•<  •*  ^ 

N  ^  ^ 

o  a  a 


•oc»c^*-«      ji  -i  oi  n  eg 
-   •  *  ■•       .    i   *   •  ■ 

o  a  a  a  a 

 l_ 


° 


»  o  o 

O  .^J  ■* 

o  a  a 


1! 


3  e» 

-'i  r —  o  tr~         '  t  o 


O  5  3 

N 


^3  ^  ^  "?  3 

ji  /i  ji  >  (i 


n      a  D  ^ 


iri  -*  -i  a 

N  1  3  3  H 


^  3  3     c3  ^  ?     ^  ^  S 


a  a  a 


Ul  til  ^ 


IT 

5  3 


I     I     1     I  I 

O  O  3  O  O 


JN    A  JN 


VV  7 


^-i  111 


si 


t>  e-  t>- 

-r  ^« 

r>  c-.  c-  r- 



n  ji      o  o 


111 

C-  C-  C" 
Jl 


-.  —  M  !• 

I  T       »   i  T 
 -I  d  rl 


»  s. 
 =L=L- 


o  a 
-1  -I 


3>  0» 


c-  c-  c-> 

e-  c  c* 


^  -*  r» 
=*.  ^ 


2^ 

•  » 


S  3333 





H 


J  J 


-H  ^  W        i    -  -i 


ill    111  111 


\\\ 

H  -*  -» 


»  >  > 
»  o  o 
a  a  a 


II 


>  >      »  » 

15  II 


33 

til 


Ot!B 
o  o  o 


■J  -o 

•  > 

IB  IC 


l'  ic 


Nov . 

Z  BE 
3  O 
«  «l 

1 

0  e 
4  < 

O 
< 

f  1 
^  < 

H 
IX 

t- 

—  1— 

-a  o> 

!■ 

-J  0> 

M  »-  »- 

a  -i  c 

LT 

^   J>  * 

z  z     z  z 


•:<<<< 


coo 
•1  <  * 


I-  I-  (-  t-  I-  C-H-H' 
p   0>  »  1^  l>  U*        L>  O  t> 


cr  tr  u*  tr  1/1 


-0  -j  -a 
*  * 
~s  ~a  -a 


i£  - 

L.'  U- 

o>  o>  o> 


D>  Ok 


-    y  - 

3 


"X  «i(  » 

t  I 
I*  CI 


5i 


00  >- 1— 


•4 
I  I 


O  O 
LT»  O 

JLi 


■fen 


-q  M 


l»  ►  >■  »■  ► 


I     I  I  • 


to  * 

O  LT 

>  S 

g  s 


T=   P~ 

H  >C        9  N 

C  U  £»'  u- 
C  p        C  IT 


O  -2  W 
&  O  »*> 


to  k£        ID  N 

-J  -0        LT  *■ 

-J  C      t_r  LT 


to  IT 
tX  t> 
O  D 


to  *  K  K 
lr  U"  lr  C 


»-  t-  y 
o-  to  o 
t-  o 


b  p  o 
6  (V  to 


I-  D 

•  ■ 

I-  I- 

D  O 


c  c  c  c 
'•  p  c  » 

to  H  LT 


OOO 
01  DO 

i>)  ►*  to 


o  c  c  r  c 

•  »  »  •  • 

O  D  D  *3  to 
H  b>  U  10 


OOO 
•    •  » 

OOO 


c  o 

C  to 


.v  to 


DO  C 


1 


s 


c 


t-  »~  >-  O  O  HO 


Z  S» 

gs 


Z  Z  SE 

a  3  9 

000 


z  z 
S=  3 
o  o 


z  z 
o§ 


z  z 

gg 


c 


zzzzz     z  z  gzz 
CO         ggggg      go      o  §  S 


n  r 


—    , , . 


If 


2 


r 


g 


i 


p  *  * 

e  3  c 

»^  o  S. 
pr  a 

to  - 

—~ 

§.  t 

B  a  • 

EX  C- 
•  •PC 


o.  a 

to  to 
■  ■ 


&  f  tr 
ro  r:  tc 

z     :  . 

f  r  ^ 

c  o  c 
00c 
p.  p.  & 


St  trp 

r~  »=  *c 
o  c  o 
00c 
O-  O-  o- 

a  a  (£ 
r-   r»  r* 

P   F  P 

R  B.  £ 

r«o  ro  po 
■  ■  1 

f*K  I* 


<  <  <  <  < 

-   "-  - 


o  r»  n  o  o 


k  ro  p*  re  ro 

I  D                  :  :  :  :  » 

.  P 

■    9T              0<:  (K  (T  f5  * 

B               C  C  O  O  O 

O  O  C  O  O 

-  D-         a  p  a.  a  a 


00000 


<  >< 

a  a 

r*  r* 

n  n 

r.  r. 
b  o 

aa 

s  a 

P  P 

II 


a  b  a  a  p 


alaaa 


*  "5 

c  o 

aa 


a  a  a 


o  o  o 

MI 


Ik 


2 


? 1  Is 


-4 

E  =  ► 
l"- 

a 


98 
C5 

C 

Ti 

in 
— 

2 

C5 
P- 
M 

W5 

H 
C 
PS 

Z 

tr 


C 


o 
< 

o 
c 

> 

H 

1/5 

a 

m 
a 

in 


2 

o 

F 


3  « 


( 


oc,D 

s  s  s 


tee 

o  •  e 

Don 


c  a 


BftftC 
o  e  a  o  o 

n  r>  n  n  n 


-i 


>r  tfi  u>  i~;  kc 

■  .    •  .  . 

■•3  *5  -C  1C 

.-5  *J  p»  c> 


L"  C  ^  ■*>  U: 


t-  I-  L»  IT  -I 


|u<  tr      *•  If 


-J  -5 


to  K)  r- 

Em 

-j  »  K 


15 


p 


a 

: 


O  D  Q 


A  o 


iy»  u  ic 

lp  t.r  tr 


-*D  I—  *C  O  O 


V  C  N  u; 

C  rf*  »£> 

Iill 


c  c 


<  M  o>  r: 

L7-  J-  U- 

C      I-  o 


c 


is 


DOC 
r-  fi  \r 


DCC 

p  c  o 
k>  »-  » 


c  c  c  b  c 


c  ^ 
c  H  ?o 


ii 


n 
c 

PC 

0 

O 


2 

Ci 

r< 

P! 
C/5 

H 
C 

so 

S 

■v. 


O  D 


IE 

c  tx 


o 

r 


h 


L  I 


Si 

h 


2 

C 
2 

* 

C 

© 

2 

< 
> 

3 

c 
c/5 

3= 

> 

H 

W 
73 

C/5 

M 
O 

C/3 


Z  2  £- 

*  S=  3: 
o  o  c 


si 


si 


f 

D 


til 


it 


tr  tr  tr 

fo  K>  to 
•  as 

<R  <x  cr 

g  §  B 

p.  p.  C- 


5    O  O 

a  »  > 

**    C*  €* 


IX  (£  CC 
c  c  c 

119. 


<  <  < 
a  a  e 

r»  t+  r* 
ODD 

Cfl  O  <  <  fc 
f*  «•  «  C  O 
-1   1  r-  r»  0 

H-  H-  ft  ft 

tr  r  P 

(X  (X  IX 
o  c  o 

£  £  ° 
c-  i~  p. 

a  a  a 

e  c 

IS 

a  • 

W  "B  er  tr  a 

0  o  oc  p-  Jh 

1  n  c  &  p 
°  o  c  c  p 

•C  "O   P-  p.  K 

a  a  i  a 

c  &  e 

all 

to  K  IO 

a  c 

c  o 

I  1 
E  B 

P.  P.  f»   r-  p. 
«    £  C 

■*  *  s  3  a 

-   -    C  r 

«*  <-  a 

ft    ft  K  K*  D 

S     ■  1 

r*  r* 

pp  tr  •  ■  f 

N  r  r 

s    »  h~ 

f  +M 

1  a° 

m  a 


-t4 


K-  lo 
I  • 

*  % 

ft 


r.  c 

o  o 
c  o 

II 

■  ■ 


r 


5  «* 


c 


ACCUMULATED  RAINFALL  3  RUNOFF  IN  HCHES 

RA'NFALL    INTENSITY  IN  INHHFS  PFR  HfiUP 


A  CCUMiJL  A  TED  RAINFALL  a  RUNOFF  IN  INCHES 


0 


ACCUMULATED  RAINFALL  3  RUNOFF  IN  INCHES 


3 


l 


(, 


ACCUMULATED  RAINFALL  8  RUNOFF  IN  INCHES 


r 


r 


C 


II 


\ — 


((,- 


II 


1  6 


